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TERMINOLOGY 


N the report of Lewis’ and his associates, they discussed various terms to 
describe the group of symptoms known in the British Army as D. A. H., and 
finally considered “effort syndrome” to be the most satisfactory. Later, Roths- 
child and Oppenheimer? used the term neurocirculatory asthenia, which has re- 


cently (MacFarlane)* been criticized and neurocirculatory myasthenia has been 
suggested. It seems to us that Lewis’ original name ““‘effort syndrome”’ is pref- 
erable to the later suggested name. 

The condition in question is not a disease as would certainly be indicated by 
the employment of such names as the last two noted above. It is a group of 
symptoms brought on only by effort and found in connection with a number of 
diseases. It is no more a disease than a combination of headache, fever and in- 
creased pulse rate. It no more deserves a special suggestive name than such a 
combination noted above. The characteristic of the group of symptoms is that 
they are brought out on exertion, which is invariably far less severe than that re- 
quired to bring out some or all of the symptoms in a normal person. We have 
found the group of symptoms typically in such widely different diseases as 
chronic malaria, cirrhosis of the liver, chronic focal infection, hookworm infec- 
tion, pulmonary tuberculosis (early), exophthalmic goiter, and as a result of se- 
vere infection with the streptococcus hemolyticus (empyema), etc. Such being 
the case it would appear that no better term has yet been suggested than “effort 
syndrome.” We prefer that term, although in making diagnosis for Surgeon’s 
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Certificates of Disability we employ “irritable heart,” chiefly for the reason that 
it “gets by” with less correspondence. Hence we have used this heading as a 


title to our studies. 
METHODS 
In our studies of the cases presenting the symptoms which Lewis gave as 
criteria; viz., breathlessness, pain, exhaustion, giddiness and fainting, also less 
frequently, palpitation, headache, lassitude, coldness of hands and feet, irrita- 
bility of temper, sleeplessness, we have had the hearty cooperation of the sur- 
geon, Lt. Colonel C. E. Freeman, M. C. We have found early in our studies 
that in order to classify the men who, on routine examination, revealed tachy- 
cardia, we would have to place them under observation. We were given a pa- 
vilion ward where we sent the men. One of us was in charge of the hospital, 
the other the cardiovascular examiner in the examining barracks, hence we had 
excellent opportunity to observe the cases. Men found with tachycardia by the 
examiners doing the routine heart and lung examinations were sent to be further 
examined by Captain R. E. Adkins, the pulmonary examiner, and one of us, the 
cardiovascular examiner. By this method the cases held up were most carefully 
examined. All the suspects who could not at once be accepted or rejected were 
sent to the hospital where they were later examined a number of times at inter- 
vals. 
In order to obtain uniformity in the history, a form was prepared as fol- 
lows: 
History Form 
Family History 
. Father or mother alcoholic? Ans. 
2. Father or mother nervous? Ans, 
. Father or mother insane? Ans. 
. Father or mother tuberculous? Ans. 
Past History 


. How long have you worked? Ans. 
Just what do you do? 
Sedentary Light Moderate Heavy 

3. Have you had to quit a job because too hard? When? 

. Ever become dizzy or faint at work? at play? When? 
5. Are you short of breath on exertion? 

. Ever had pain over your heart? When? 

. Ever had palpitation of the heart? 

. Do you sweat or flush easily? 

. Are you subject to headaches? What part of the head? 

. Are you nervous, easily excited? 

. What fevers have you had? 

When each one? 
. When did you first notice any trouble? 


From the answers to these our history statistics are taken. 

The men were exercised by a soldier whom we had schooled in the work, 
and were observed by one or both of us while exercising. We used Lewis’ C™ 
and D* together with short hikes and shorter periods of double-quick. Some 
men could not stand the exercise for five minutes without becoming obviously 
distressed. Others went through the whole series, including the hike. In this 
way we determined which men would most probably not make good as soldiers, 


and which men we could conscientiously accept for military service. 
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ETIOLOGY 


During the past two months we have observed 275 cases. Two hundred 
fifty of these have been classified and form the basis of this report. Of these, 
132 were rejected at the examining barracks, 118 were sent to the hospital for 
observation, further examination, and graded exercise. 


DISPOSITION OF CASES AT EXAMINING BARRACKS 


61 cases (45.4%) diagnosed hyperthyroidism rejected 
“ (35.6%) = pulmonary tuberculosis 
(15.9%) - irritabie heart 
( 1.5%) ie cirrhosis liver 
( 0.7%) si bronchial asthma 


DISPOSITION OF CASES OBSERVED 1N THE HOSPITAL 


33 cases (27.8%) considered normal accepted 
47 (39.8%) diagnosed pulmonary tuberculosis rejected 
19 (16.2%) 2 irritable heart 

17 (14.5%) 3 hyperthyroidism 

2 ( 1.7%) “ cirrhosis liver 


118 


It will be seen that only 15.9 per cent of the referred cases at the examin- . 
ing barracks were rejected because of irritable heart, and 16.2 per cent (prac- 
tically the same percentage) were rejected from the cases studied in hospital. 

It might be objected that the cases at the examining barracks were not 
sufficiently studied. In reply it can be said that in such cases at least two ex- 
aminers could find absolutely nothing even suggesting any abnormalitiés except 
the rapid heart, the history, and the poor response to the hopping exercise. Such 
cases were so evidently unfit that they were rejected at once. 

In both series a number of cases were diagnosed pulmonary tuberculosis. 
Considering the fact that no sputum examinations were made at the barracks 
and only a few in the hospital, objection might be raised as to the validity of the 
diagnosis. We can only reply that it is a poor diagnostician who can not make 
the diagnosis of pulmonary tuberculosis before tubercle bacilli can be found in 
the sputum. Furthermore, the diagnosis was in every case the result of numer- 
ous examinations (in the hospital cases) by several men independently. We 
feel justified in making this diagnosis in those cases. 

Hyperthyroidism was another cause for rejection. Some of these cases 
were frank exophthalmic goiter. Others showed only certain eye signs, tremor, 
tachycardia. Some clinicians call such cases exophthalmic goiter although they 
lack both exophthalmos and goiter. Potentially they are Graves’ disease and 


represent the acute Graves’ disease seen after some sudden shock. For we doubt 


whether ever a normal person develops acute Graves’ disease. 

Cirrhosis of the liver, chronic malaria and bronchial asthma showed the 
same effort syndrome and are therefore included in the figures. 

Table I shows the similarity of the symptoms in the histories of the so-called 
“effort syndrome” in all of the cases: 
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It is readily seen that the characteristic symptoms of the “effort syndrome” 
as described by Lewis and his coworkers are uniformly found in the cases of 
irritable hearts. Also such symptoms are found in a large percentage of the 
other two diseases. It is noteworthy that most of the cases were doing light 
work, practically none heavy work, and many had changed from moderately 
heavy or heavy work to light work. 

A train of symptoms similar in all respects to that of the “effort syndrome” 
is found in many men who have had serious acute illnesses, particularly strepto- 
coccus pneumonia complicated with empyema, scarlet fever, acute rheumatism, 
etc. We have not had opportunity to follow, for more than a few months, a 
few such cases, but it has seemed to us that the myocardial damage produced by 
intense toxemia renders the victims incapable of violent exertion. Ina few cases 
of three to four months’ standing no improvement has resulted after graded 
exercise. Such men have been discharged on a Certificate of Disability. 

We analyzed our histories in respect to previous infectious diseases as shown 


in Table II. 
TABLE II 








YEARS SINCE IME ONSE 
CASE NO. ILLNESS = eer 
ILLNESS EFFORT SYNDROME (YEARS) 





Malaria 6 
None 0 
None 0 
Pneumonia 20 
None 0 
Pneumonia 7 
Typhoid 12 
None 0 
Pneumonia 2 
Rheumatism 
None 0 
None 0 
Acute bronchitis 4 months 2 months 
Malaria 10 15+ 
Malaria 12 15+- 
Pneumonia 12 
Diphtheria 18 and 3 6 
15 None 0 9 
16 None 0 2 





Just half of the 16 cases had no history of serious illnesses. In the other 
This we feel can be excluded as 


half the connection was not shown definitely. 
a major factor in the etiology of these cases. 

A striking feature of these cases is the neuropathic element. The members 
of the psychiatric board diagnosed several of our cases, psychoneurosis, neuras- 
thenia. ‘This neurotic element was early noted and has recently been empha- 
sized particularly by Oppenheimer and Rothschild.‘ 

The “effort syndrome” may be the result of some slow chronic poison act- 
ing on the nerve cells and muscle cells. ‘The list of diseases in which such symp- 
toms occur after exercise includes all those named at the beginning of this paper. 
When all means of diagnosis at present at our disposal are exhausted, there 
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yet remains a large group of true irritable hearts, so-called neurocirculatory 
asthenia, for which no cause can be found. We are thrown back for an inade- 
quate explanation upon the overworked term, “constitutionally defective.” There 
appears to be some very definite weakness or loss of tone in the vasoconstrictor 
nerves and in the sympathetic nerve ganglia controlling tone in the skeletal 
muscles. Defects or lesions of these nerve cells would account for all the so- 
matic symptoms. Cotton, Rapport and Lewis® concluded from their experiments 
on controls and irritable hearts that as atropine was identical in its effect, the 
raised cardiac rate in patients “appears to be conditioned by hyperirritability 
of some portion of the system which includes the accelerator reflex arc.” Fur- 
ther, the hyperirritability of the sympathetic is apparently shown by the experi- 
ments of Fraser and Wilson® who found the hearts in the patients more suscep- 
tible to adrenalin than hearts of normal men. 

There is no especial change in blood pressure. There is no change in the 
complex of the electrocardiogram. The most important change found by Lewis‘ 
and his associates was the slight but definite intolerance to CO, causing exag- 
gerated breathlessness on slight exertion. This was shown to be due to a re- 
duction of “buffer salts” which allowed a slight excess of CO, to render the 
blood more acid than it should be in normal persons, and this caused increased 


stimulation of the respiratory center. 


SUMMARY 


We still prefer the name “irritable heart” for the condition described al- 
though we agree that “effort syndrome” is better when discussing the disease 


around patients. Neurocirculatory asthenia and neurocirculatory myasthenia 


are cumbersome terms. 

Many diseases and convalescence from many other diseases reveal practi- 
cally the identical syndrome. However, the cases of true irritable heart have one 
factor not usually found in other cases showing similar syndrome. That is his- 
tory dating back years with no definite cause. The victims at times seem to be 


born with a constitutional inferiority. The least touch of the throttle races the 


engine. They seem unable to get into gear and carry the load. 
Exercise under observation is unquestionably the surest and quickest method 


of sorting the fit from the unfit. This syndrome is not at all uncommon in men 


in ordinary life. It does not need gas or high explosive shells to bring it out. 
These men may be used for certain kinds of limited service, but even the most 
limited service usually demands occasional work at high pressure, and that is 


what these men can not do. Altogether, the safest plan is to reject uncondition- 


ally all these cases. 
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Ill. THe VALUE oF EXERCISE IN THE DIAGNOSIS AND THE DETERMINATION OF 
THE FITNESS OF THE IRRITABLE HEART FOR MILITARY SERVICE 


By Lours M. WarFieLp (MiLwauKEE) Recentiy Major, M. C., U. S. Army, 
AND Frep M. SmitH (Cuicaco) Ist Ligut., M. C., U. S. Army, 
JEFFERSON Barracks, Mo. 


RADED exercises have been used by ‘Thomas Lewist and his coworkers in 
England, and by Robey? and others in this country as a means of developing 
those men who broke down in military service with irritable heart to a point where 
they could again do duty. The Lewis reports are encouraging. However, as 
was pointed out in a previous communication,’ he was dealing with a different 
class of men than those under consideration here. His men had all seen active 
service at the front. Major Robey, working with men who had failed in their 
training, reports no improvement with this form of treatment. 

It is generally believed that those men who break down in this military 
training are not benefited by graded exercises. How much overwork at the be- 
ginning of the training has to do with the failure of these men is a question 
which has not been settled. It is evident, however, if graded exercises are of 
any value in this class of cases, they must be instituted at the time when these 
men enter service, with an idea of gradually developing them to a point where 
they can stand the physical strain of the military training. This was one of the 
objects in undertaking the work. Incidentally, however, the graded exercises, 
together with careful observation with regard to pulse and temperature, proved to 
be valuable in finding an organic basis for many of these irritable hearts. 

One hundred forty-two men were given graded exercises. Eighty-one of 
these had just come from civil life and were sent directly from the examining 
barracks to the hospital before induction into service. They were men in whom 
we were in doubt as to their ability to do general military service. All had tachy- 
cardia and many had subjective symptoms. The remaining sixty-one of the 
series were either men who were picked up during the examination for overseas 
service or men who had failed in their military training. In these two groups 
we had men with irritable hearts who had had no military training, and those 
who had broken down in service. ‘They were purposely exercised together in 
order that their response might be compared. 


* 


THE EXERCISE 


The exercises used were those outlined by Lewis. They consist of the sim- 
pler setting-up type, designed to put into play as many of the muscles of the body 
as possible. They are grouped so that no excess strain is put on the body in going 
from a lower to a higher grade. For a more complete description of these ex- 
ercises the reader is referred to the work of Lewis. 

They were given by a soldier whom we had schooled to do the work. The 
response was carefully noted on an outlined form as shown in Tables 1-6. Usually 
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one or both of us were present. Care was taken not to advance the grade of 
exercise too rapidly. The men were separated into classes, depending upon their 
response. Those who satisfied us that they had no ill effects from graded exer- 
cises were ultimately given, in addition, short hikes of from two to five miles. 
The period over which the treatment was given varied from a few days to three 
weeks, depending upon the response and whether an organic basis was found for 
the irritable heart. 


RESULTS OF EXERCISE 


One hundred forty-two men were exercised. Forty-four were returned to 
duty. The remaining ninety-eight were either rejected or recommended for Sur- 
geon’s Certificates of Disability. : 

Those who were returned to duty were men who had been picked up in the 
examining barracks and sent to hospital for observation of tachycardia. They 
complained of few or no symptoms. The response to exercise was good with the 
exception of a few who ultimately developed subjective symptoms. This left us 
uncertain as to whether more of this class of men would finally complain when 
greater strain was put upon them. In a large majority of these men the pulse 
ranged from 90 to 110, and no cause was found for the increased rate. 

The ninety-eight which did not, in our minds, qualify for general military 
service, gave about the same response but varying in degree. A majority of them 
complained of shortness of breath, feeling of exhaustion, palpitation of the 
heart, dizziness and precordial pain on exertion, which dated back to civil life. 
They never improved under the exercise treatment, regardless of whether they 
came directly from civil life or were already in the army. 

These men in our series fall into three large groups: first, those in which 
no cause could be found for irritable heart; second, irritable heart with toxic or 
exophthalmic goiter as a basis; and third, irritable heart in which a diagnosis of 
active pulmonary tuberculosis was made. 

In the first group there were twenty-one. The response was uniformly 
very poor with no improvement. They were men who had never done work 
which required physical strain. They were exercised and re-exercised for some 
organic basis for their trouble, but none was ever found. In our minds they 
were simply constitutionally inferior men. 

In the second group there were twenty-five men. Those with true Graves’ 
disease had all of the typical symptoms of the irritable heart, while those in the 
incipient stage of the disease had many of the symptoms. ‘The response in the 
former group was very poor and gradually became worse. In the latter group, 
while the response was better, the toxic symptoms became aggravated. 

In the tuberculosis group there were fifty-two men. Symptomatically they 
could not be distinguished from the irritable heart in which no organic basis was 
found. The asthenia grew more marked with exercise. As soon as the diagnosis 


was made the exercise was stopped. 


VALUE OF EXERCISE IN DIAGNOSIS 


Those men in whom a diagnosis of pulmonary tuberculosis was made were 
examined at the examining barracks by two different men, one, Captain R. E. 
Adkins, the tuberculosis examiner. They were regarded as suspicious and sent 
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‘o the hospital for observation. Here they were given daily exercise, and had 
temperature and pulse taken every three hours. In a majority of them under ex- 
ercise definite activity appeared in one or both apices, and the temperature rose. 
Chart I shows the temperature of a man who had lost weight, had a slight 
cough, in whom we suspected pulmonary tuberculosis. He had all the symp- 
toms of irritable heart. The curve shows an increase of temperature after ex- 
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Chart I. Chart II. 


Chart I.—Pulmonary tuberculosis, incipient. Loss of weight, great lassitude, inability to do even 
light work because of great exhaustion. Slight physical signs at one apex with slight haziness of apex 
shadow on x-ray plate. Labile pulse. Chart shows effect of exercise on temperature during period of 
exercise, and extreme lability of pulse. 

Chart II.—Irritable heart. Chart showing that exercise did not cause any elevation of temperature 
although pulse rate was at times raised, even twenty to thirty minutes after exercise when temperature 
and pulse were recorded. 


ercise on five successive days in which he was given this treatment. The phys- 
ical findings and x-ray justified us in making a diagnosis of active pulmonary 
tuberculosis. Charts II, III and IV show temperature charts of case of irrita- 
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ble heart, hyperthyroidism and cirrhosis of the liver, and the response to 
exercise. In neither of these is there any increase of temperature following the 
exercise. 

Those men with true Graves’ disease were not difficult to recognize. How- 
ever, those in the incipient stages were not easy to diagnose. ‘The exercises 
aggravated the toxic symptoms, and some men while in the ward developed eye 
signs. No doubt the mental strain of the first few days in an army post was a 
large factor in bringing out these latent eye signs. 
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Chart III. Chart IV. 

Chart rthyroidism. Chart showing that exercise had no effect in raising the tempera- 
ture All evening temperatures and pulse rates were taken twenty to thirty minutes after the after- 
noon exercise 

Chart LV. irrhotic liver with syndrome of irritable heart. No rise of temperature following 
exercise 


CONCLUSIONS 
From the result of our studies we feel certain conclusions are justified : 
1. The irritable heart is not uncommon among young men in civil life. 
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TABLE 1 
TABLE SHowING SucH Poor Response THat It Was FEL? To BE DETRIMENTAL TO CONTINUE 


Name A. B. Date Aug. 16, 1918 R. V. Age 22 








aia DATE | DYSP. | ya — PALP. | GIDDY ‘cass PULSE RESP. | B. P. 
Cis 16 | - | — | 0 | os | - | + | 150 40 | 140-90 
C15 17 a - Q - 0 -- 154 36 __| 148-94 








TABLE 2 


TABLE SHOWING RESPONSE TO EXERCISE GROWING STEADILY WorsE IN PATIENT WHOSE 
TEMPERATURE CHART Is SHOWN IN CHART 1. 


Name . os Date August | Age 21 








FORM E Ss 
PRECOR, FLUSH LP. EX HAUS. 


amees 2 53 —_ 
C15 
C15 
C15 
hike 
C15 
hike 
C15 
hike 
C15 
hike 
C15 
hike 






































TABLE 3 


Case With Tacuycarpia, Due to PutMoNARY TUBERCULOSIS. GREW WorsE UNDER Ex- 
ERCISE. DISCHARGED FROM ARMY. 


Name - * Date August mV. Age 23 








FORM 

OF 
EXERCISE 
cis 0 + 
run 
C15 
C15 
Tun 
C15 
run 
C15 
hike 
C15 
hike 
C15 
hike 
cs 
hike 
C15 


PRECOR. | FLUSH- , EX HAUS 
PAIN ING a ‘s a 



































+ + o+ + © to 








THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


TABLE 4 


TasBLE SHow1nc Poor Response To GRADED EXERCISE IN CASE OF IRRITABLE HEART. Dis- 
CHARGED FROM ARMY. - 


Name Py i Date August mi. We Age 35 








a DATE a ~ P. EX HAUS. 
C15 20 ’ 0 +-§ 0 
hike 
C15 26 
C15 28 
C15 29 
C15 30 



































TABLE 5 
TABLE SHOWING SIMPLE TACHYCARDIA CASE. Goop Exercise RESPONSE. RETURNED To Duty. 


Name G. E. McK. Date August x We Age 25 








FORM - 
PRECOR. . 
OF anit " EXHAUS. 


EXERCISE 
Cis 
C15 
C15 
hike 
C15 
C15 
C15 
C15 
C15 
C15 
C15 
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TABLE 6 


Table showing case of man who has been doing hard physical labor as log carter in 
Louisiana and Arkansas from the time he was 15-16 years old. Had never had any diffi- 
culty until in July, 1918, after having an attack of bronchitis. Became winded easily, felt 
exhausted after exercise, and was dizzy. Under graded exercise gained 25 pounds in 
weight and all symptoms disappear. Was discharged to duty and has had no trouble since. 


Name Xj Ba G. Date August R.. ¥. Age 19 








FORM sade Rs ‘ 
ov PRECOR, FLUSH- 

"AIN NG 

EXERCISE | : INC 


C15 


GIDDY EX HAUS. 





0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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2. The syndrome of the irritable heart is only a syndrome and is found in 


, variety of diseases. 
3. Army training should begin with graded exercises, such as the training 


of college men for athletic sports. 
4. Men with incipient irritable hearts are easily broken down by military 


training. 
5. Graded exercise is valuable in sorting the fit from the unfit, but graded 
exercise is not of therapeutic value for the cases of irritable hearts coming to 


‘he army from civil life. 
6. Graded exercises are valuable in bringing to light suspected cases of incip- 


‘ent tuberculosis. 
7. Graded exercise is also valuable in diagnosing between cases of irrita- 


ble heart and pulmonary tuberculosis. 
8. Cases of irritable heart are not fit for general or limited military service. 


C-15 of the Lewis exercise is a very light form of setting-up exer- 
cise lasting fifteen minutes. The C-15 second part adds a few more movements, 
none of a violent nature. The D-30 takes thirty minutes to perform, includes 
the simple movements of the former and adds some rapid leg exercises with 


upward jumping. One-had to be in good condition to go through this series 
The recovery time, as well as the degree of exhaus- 


Note: 


without undue exhaustion. 
tion, must be considered. 
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SOME USES OF NONSPECIFIC PROTEIN THERAPY* 


By Wiu.1AmM Boyp, M.D., WINNIPEG, CANADA 


= is not so many years ago that the word specificity was one to conjure with. 
When vaccine therapy was first introduced into medical practice under the 
aegis of Sir A. E. Wright, the importance of specificity was emphasized, almost 
to the exclusion of other considerations. The specific reaction to bacterial in- 
fection or to injection of bacteria was observed and estimated by means of the 
opsonic index, and solemn warnings were issued against neglect of such pre- 
cautions. ‘This emphasis on the importance of specific reactions was well justified, 
but even in the early days it was noted that a nonspecific element was present 
which could not be ignored. A patient who had been immunized against one 
type of organism was found, in not a few cases, to have a heightened resistance 
to some other organism to which he had previously been unduly susceptible. The 
tendency, however, was to minimize or ignore these cross reactions. 

Now the pendulum has made its inevitable swing, and medical literature 
occupies itself with the importance of nonspecific reactions, a movement which 
is by no means without its dangers. It is generally admitted, however, that fol- 
lowing injection of protein material, bacterial or otherwise, nonspecific reactions 
occur which are of the greatest importance in therapeutics. These reactions are 


of much greater intensity and exert a more marked therapeutic effect when the 
protein substance is given intravenously than when the subcutaneous method 


is used. 

Many explanations have been attempted of this curious effect, but it is 
probable that several factors are in operation in each case. Following an in- 
travenous injection of foreign protein the phenomena of protein shock which 
may be observed are rigors, hyperpyrexia, sweating, marked leucocytosis, in- 
creased flow of lymph, and rise in both the ferment and antiferment content 
of the blood serum. Any or all of these may exercise a beneficial effect on the 
toxic condition of the patient. 

Davis and Petersen’ have shown that protein shock is accompanied by an 
increased flow of lymph. ‘The antibodies which are present in the blood pass 
in increased quantity into the lymph, and thus are brought into contact with 
bacteria which may be lodged in the lymph spaces. 

The work of Jobling and Petersen? has demonstrated the marked changes 
in the ferments and antiferments of the blood which follow protein shock. ‘The 
increase in the ferments—-protease and ereptase—is probably a valuable aid in 
detoxication. The toxins, which are mostly protein-split products, are hydrolyzed 
by the ferments to lower nontoxic forms, so that a temporary improvement of a 
few days’ duration may be observed. Lut the bacteria remain unaffected by the 
ferments, and the symptoms may reappear after a brief interval. 

The rise in the antiferment content of the blood is perhaps of greater im- 
portance. The antiferment power of the serum is due to the presence of lipoids, 
in the form of unsaturated fatty acids, whose activity is dependent on their 


"From the Department of Pathology of the University of Manitoba and the Winnipeg General Hospital. 
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colloidal state of dispersion. This, according to Jobling and Petersen, is in- 
creased as the result of protein injections, so that adsorption of the lipoids 
occurs at the surface of the bacteria, with, as a result, the injury or destruction 
of the latter. 

In a recent paper Herrmann® has brought out the very important fact that a 
-pecific reaction may be brought about by injection of a nonspecific protein. 
\Vorking with streptococci he was able to show that the specific opsonins and 
agglutinins in the blood of animals inoculated with streptococci could be greatly 
‘creased by the injection of a nonspecific protein, such as ascitic fluid or human 
-erum. ‘The explanation given is that the antigenic power of the streptococci 

as sufficient to produce an excess of receptors, but not to liberate them from 
the cells. The second nonspecific stimulus served to bring about their liberation. 

his is a very helpful conception in interpreting some of the results obtained 
in clinical work. 

The method of protein therapy was first employed with success in the treat- 
iment of typhoid fever and arthritis, both acute and chronic. Since its intro- 
duction it has been applied to a multiplicity of conditions, in many cases with 
little rational justification, and it is very important to have some basis on which 
ithe cases to be treated may be chosen. In my own work I have found that the 
most suitable cases are those in which there is a chronic intoxication from some 
focus of infection which can not be located or removed. ‘The toxins may give 
rise to arthritis, myositis, neuritis, or iritis, depending on the organ whose re- 
sistance is below normal, but if the focus can be attached and the toxins neu- 
tralized, benefit will follow. 

Infective arthritis is often relieved by protein injections in a manner which 
can only be described as extraordinary. Some cases, however, respond little 
or not at all, and unfortunately it is at present impossible to predict which cases 
will be benefited and which will not. An example of what the treatment may do 
is afforded by the following case: 

The patient, a medical man of middle age, developed an inflammation of the throat, 
followed some weeks later by arthritis beginning in the ankles and passing to the knees, 
hips, shoulders, elbows, wrists, and fingers. It was essentially fleeting. A joint would sud- 
denly become swollen, tender, and very painful. In a day or two the symptoms would as 
suddenly disappear, and the joint return to normal. The inflammation involved the synovial 
sheaths and fibrous tissues as well as the joints. In the intervals between the attacks, the 
patient, who had previously enjoyed robust health, felt in poor condition, and suffered from 
constant tachycardia. Even when lying at rest in bed he could feel his heart thumping 
against the chest wall. The pulse rate was seldom below 100. At times he broke out into 
a severe sweat. This state of affairs had lasted for ten weeks. At the time of the first 
injection the patient was unable to move in bed. He could not lift his head owing to pain 
in the neck. The hip was very painful, and the wrists and fingers much swollen. The 
pulse was 120. He was very depressed. An intravenous injection of 50 million typhoid 
bacilli was followed in 20 minutes by a violent rigor, in which the patient “nearly shook 
ithe bed to pieces,” was drenched with perspiration, vomited freely, and felt as though he 
were being asphyxiated. The temperature rose to 103.2°, and there was a leucocytosis of 
20,000. When I saw him five hours later I found him sitting up in bed in the highest spirits, 
vithout a trace of pain, and able to move his neck and all the joints of his body with 

rfect freedom. The pulse was 80. <A second injection a week later again produced a 
nsation of choking and asphyxiation suggestion of an anaphylactic phenomenon. Since 
that time the patient has remained quite well, free from arthritis, tachycardia, and malaise. 
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The value of protein injections in arthritis is, of course, well recognized. 
The following case of neuritis serves to show that this treatment may be equally 
valuable in other forms of toxic inflammation. 

The patient, a medical officer in the army, had a severe attack of tonsillitis in January, 
1917. This was followed by some stiffness of the joints. In the course of a few weeks 
the patient developed toxic symptoms, such as malaise, profuse sweats, and attacks of tachy- 
cardia. The tonsils were removed two months later; the joints improved, and the patient 
felt better. In May, 1917, when in France, he fell upon his right hand, bruising it slightly 
A month later he slipped and again hurt the same hand, but not at all severely. About a 
week afterwards he began to feel pain in the region of the injury, radiating down to the 
little finger and up to the elbow. Later he had attacks of redness, swelling, and tender- 
ness over the hypethenar eminence occurring every seven to ten days with curious perio- 
dicity. These inflammatory signs gradually spread up the forearm. The condition was 
diagnosed by several neurologists and consulting physicians as neuritis, but no treatment 
was of the slightest use. In October he slightly sprained his ankle, and since then has 
had attacks of pain and swelling in the ankle about every ten days. In January, 1918, he 
was given two injections of 50 million typhoid bacilli. The first injection was followed by 
a feeling of tingling in the right hand, passing down to the little finger. He has remained 
quite free from subsequent attacks, and the power of the hand, which was much impaired, 


has fully returned. 

These cases are samples, although certainly favorable ones, of what may 
be done with protein injections in toxic conditions. It will be noticed that both 
patients showed symptoms of general toxemia, as well as manifestations of a 


toxin attacking a tissue naturally weak or weakened by injury. 

On looking around for other conditions of a similar toxic and focal nature, 
conditions in which the symptoms were probably produced by the action of toxins 
manufactured elsewhere than in the apparent seat of the disease, the case of 
toxic iritis was suggested by Harvey Smith. It is well known that a toxic focus 
elsewhere may set up an iritis extremely intractable to treatment and which 
can only be cured by the removal of the focus. The analogy to toxic arthritis 
was so evident that it was determined to give the method a trial. 

The first case chosen was that of a young doctor who had just graduated, but who 
was unable to work owing to the condition of his eyes, which became so serious that entire 
loss of sight was threatened. In August, 1916, he first noticed small specks moving in front 
of the right eye, followed a little later by the appearance of a fine film. There was no 
pain or inflammation. In the following March the right eye became acutely inflamed and 
painful, and presented marked ciliary injection and other signs of serious iritis with 
decemititis. During the summer the eye remained fairly quiet, but in August he had an 
attack of iridocyclitis, this time in both eyes, following which there was marked impair- 
ment of vision. He now began to have a series of attacks which were curiously periodic 
in character, at first occurring every three weeks, but later at intervals of ten days. Dur- 
ing the attacks the pain was very severe, and there was intense photophobia, ciliary con- 
gestion and contraction of the pupils. 

The patient was under the care of Harvey Smith, who suggested that if ordinary 
treatment proved unavailing it would be worth while trying the protein injections which 
had been giving such good results iu infective arthritis. The teeth, throat, nasal sinuses, 
and prostate were all carefully examined and found to be perfectly normal. The tuber- 
culin and Wassermann tests were negative, as also was blood culture. On October 1 the 
tonsils were removed, but with no beneficial effect. A streptobacillus was found in a 
catheterized specimen of the urine, and a vaccine was prepared and given, but with no 
result. The condition of the eyes was steadily becoming worse, and the patient was 


threatened with complete loss of sight. 
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On November 26 an attack was due, and the patient on awakening displayed the 
early symptoms. An injection of 25 million typhoid bacilli was given, with the result that 
ihe attack was completely aborted. The usual general reaction was pronounced, accom- 
panied by a leucocytosis of 18,000, but there was no local reaction in the eye—a question 
which had caused us considerable anxiety—and next day the eyes had returned to what may 

» called the interval condition. Nine days later a second injection of 50 million was given, 
and this time the attack was prevented. By this time a marked improvement was to be 
observed in both eyes, and the ciliary congestion was distinctly less. A series of five in- 
ections in all was given, by the end of which time the improvement was so great as to 

almost unbelievable. The patient was soon able to discard the dark glasses which he 
ad been wearing for many months, and has remained well up to the time of writing 

June, 1919), practicing his profession. 


Two other cases of what may be called toxic irjitis have been treated in the 
ame manner with satisfactory results, but in neither case was the condition nearly 


o advanced. 


About this time a girl aged eighteen, who suffered from a very severe degree of 
tuberculous iritis, came under observation. Four months previously a mass of tuberculous 
lands had been removed from the right side of the neck. The eye condition had been 
treated for some months, but she was steadily getting worse. When first seen she was 
unable to distinguish a hand held close to the face. A diagnostic hypodermic injection of 
0.5 mg. tuberculin produced a marked ocular reaction, as well as an elevation of temperature 
of 3 degrees, and a scarlet erytheina of the skin around the operation scar in the neck. Six 
injections of typhoid vaccine were given, at the end of which she was able to read a letter 
and the time on a watch. Some time after leaving the hospital, however, the tuberculous 
trouble in the neck again became active, accompanied by a relapse in the eye condition. 


The cases thus far treated had been examples of inflammation of the uveal 
tract. It hardly seemed probable that neuroretinitis would be benefited by the 
same line of treatment, but when a case presented itself it was decided to give 
the method a trial. 


The patient was an Italian, thirty-two years of age, a cabinet-maker by trade. In 
January, 1918, he contracted syphilis. He was at once given a vigorous course of treat- 
ment, consisting of intravenous injections of salvarsan. In July the sight of the left eye 
began to fail, and the condition rapidly became worse. In November the right eye became 
affected, and the patient feared that he was going to become blind. On admission to hos- 
pital in January, 1918, the vision in the right eye was found to be “0, but with the left 
eye he could only count fingers at 18 inches. There was no inflammation of the iris, but 
in both eyes there was a condition of neuroretinitis with edema of the disc, the condition 
being much more marked on the left side. It was realized that even a slight focal reaction 
might be accompanied by disastrous consequences, and the initial injection on January 15 
consisted, therefore, of only 5 million bacilli. This produced no effect of any kind. Larger 
injections were then used, up to 100 million, seven in all being given. Marked improvement 
in the ophthalmoscopic picture was soon noticed, accompanied by steady improvement in 
vision. When the treatment was finished, the vision with the right eye was 1%, and 
with the left eye he could count fingers at 8 feet. On admission he was quite unable to 
read, but on discharge he could do so readily. The improvement certainly greatly exceeded 
any expectations that had been formed. 

The conditions above described have been of the nature of focal toxic in- 
fections. There is another condition, bearing no apparent relation to the pre- 
ceding, in which intravenous injections of proteins have proved of great benefit, 
namely bronchial asthma. The work of I. C. Walker* and others has shown 
that bronchial asthma is due in the majority of cases to a state of hypersensi- 
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tiveness to foreign proteins, either animal, vegetable, or bacterial. The mosi 
scientific method of treating the disease is to discover which protein—food, 
pollen, bacteria, etc.—is at fault, and to gradually desensitize the patient to that 
protein. It has been found, however, that the condition of shock produced by 
the injection of an indifferent nonspecific protein results in great relief and 
sometimes complete cure of the asthmatic condition. There is much in common 
between the shock following intravenous injection of proteins and that charac- 
teristic of the anaphylactic condition. It seems probable that in this relation- 
ship is to be found the explanation of the desensitizing action of such injections. 

The following case is an example of such a result: 

A little girl, aged four years, had for the last two years been a martyr to bronchial 
asthma. The attacks, which occurred every week or two, were of ever-increasing severity) 
and even in the intervals there was constant wheezing. All kinds of drastic alterations in 
the diet had been tried, but without success. No relation to foodstuffs could be detected. 
It was intended to prepare a vaccine from the bronchial secretion, but no sputum could b: 
obtained. An intravenous injection of 25 million typhoid bacilli was accordingly given 
during one of the paroxysms. The effect was remarkable. After a violent reaction of the 
usual nature, the child passed from a condition of acute distress to one of complete com- 
fort. The asthma returned in a few days’ time, but a second injection was followed by 
a complete cure. Here again the result greatly exceeded expectations. 

Enough has been said to show that remarkable results, interesting to the 
scientific investigator and gratifying to the patient, may be obtained by the 
intravenous injection of various protein substances. A note of warning may, 
however, be sounded in conclusion. No method of great possibilities is safe from 
abuse, and the danger is especially great in the case of a method so easily applied 
as that under discussion. If we are to avoid falling into an unreasoning and 
unjustifiable empiricism, it is essential that we should try to form some mental 
picture of what is going on within the body, and that we should select the cases 
for treatment with judgment and discrimination. The criteria in forming such 
a judgment should apparently be evidence, general as well as local, of toxic 
absorption. The cases in which the most satisfactory results were obtained have 
been those showing such general symptoms as malaise, irregular attacks of mild 
pyrexia, sweating, palpitation, etc. A periodic character in the local attacks has 
also been noteworthy in the cases giving the best results. 

Note: After the above work was completed it was found that a paper 
had appeared by L. Miiller and C. Thanner in the Medizinische Klinik, Berlin, 
October 22, 1913 (abstracted in the Jour. Am. Med. Assoc., 1916, Ixvii, 2041) 
on “Treatment of Eye Affections by Parenteral Injection of Nonspecific Pro- 
tein.” These workers used intramuscular injections of milk in a number of 
cases of iritis, and obtained favorable results. No intravenous injections were 
given. 
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THE INCIDENCE OF SYPHILIS AMONG WHITE AND COLORED 
TROOPS AS INDICATED BY AN ANALYTICAL STUDY OF 
THE WASSERMANN RESULTS IN OVER TEN 
THOUSAND TESTS* 


By Wii.iAmM LéEvin, Dr.P.H., PArsons, Kans. 


Late Captain, Sanitary Corps, U. S. A., Chief of Laboratory Service, U. S. Army Base 
Hospital, Ft. Riley, Kansas. 


THE VENEREAL PROBLEM IN THE ARMY 


Y far the greatest problem army authorities had to cope with during the 
world war was the control and eradication of venereal diseases. From time 
immemorial each army had its camp followers; their presence was not only 
tolerated but also encouraged. Venereal diseases were rampant, and their con- 
-equences far more destructive and deadly than bullet or shell. With the clearer 
conception of sex morality, particuiarly its relationship to health, attempts were 
made to legislate and control prostitution, and thus remove from the soldier his 
greatest enemy. ‘The results were encouraging. It remained for the recent 
world catastrophe to demonstrate that, with proper measures, prostitution with 
its accompanying venereal diseases, could not only be controlled, but also eradi- 
cated. Congress, by creating the five mile zone, and the several organizations 
as the American Red Cross, Y. M. C. A., Jewish Welfare Board, Knights of Co- 
lumbus, and the Salvation Army, by their various activities, were the factors in 
making the American Army the cleanest in the history of the world. 

Formerly the army was considered a menace to the health of the civilians; 
in the present war it was demonstrated that the source of danger was not the 
soldier but the civilian. “Statistics show that venereal disease is much more 
prevalent among civilians than among soldiers. It has been positively demon- 
strated that instead of civilian communities needing protection against soldiers 
so far as venereal diseases are concerned, the soldier needs protection from 
civilian communities.” In numerous instances soldiers were not permitted to 
Visit cities adjacent to their camps because of the unsanitary conditions ex- 
isting there. Only when the sanitation of the city approached that of the camp 
Was intercourse between the two allowed. That the civilian communities, not 
the army camps, were the sources of venereal diseases is well shown by a study 
of Tables I and II. 

TABLE I 











ANNUAL RATE PER 1000. VENEREAL DISEASES, U. S. ARMY? 





All Troops in Regulars in Nat'l Guard, Nat'l Army, Expeditionary 


Week Ending : / Par i ‘ 
eck Ending ws. ae a a All Camps All Camps Forces 





Mar. 1, 1918 97.1 121:! 53.4 100.6 44.2 
Mar. 8, 1918 100.2 67. 59.1 146.3 48.5 
Mar. 15, 1918 90.6 90. 54.6 109.8 46.0 
Mar. 22, 1918 78.5 85.9 39.4 95.3 68.7 





*Authority to publish granted by the Surgeon-General’s Office, Washington, D. C. 
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These figures, taken at random for one of the months during mobilization, 
show that the national army men—drafted from the rank and file of our popula- 
tion—brought in more cases of venereal diseases than existed among the reg- 
ulars, or the national guards, or the Expeditionary Forces. Sanitary regula- 
tions, and measures were the same for all camps, hence it can not be said that all 
cases of venereal diseases among the national army men originated in the camps. 
With the cessation of hostilities and the subsequent stoppage of recruiting the 
venereal rate fell down markedly. Table II gives a striking comparison of the 
venereal rate at a period when large numbers of recruits were being received at 
the camps, and at a period when none were being received. 


TaBLe II 








ANNUAL RATE PER 1000. VENEREAL DISEASES: ALL TROOPS IN THE U. S. A. 
AucustT, 1918, AND NOVEMBER-DECEMBER, 1918? 





For the Week Ending For the Week Ending 
August 2, 1918 162.4 November 15, 1918 190.72 
August 9, 1918 218.3 November 22, 1918 155.66 
August 16, 1918 232.2 November 29, 1918 53.53 
August 23, 1918 199.8 December 6, 1918 31.00 
August 30, 1918 171.3 December 13, 1918 54.65 





Thus far statistics have been cited for all the camps. Undoubtedly certain 


camps had a much higher venereal rate than others, whereas some undoubtedly 


had a lower venereal rate than the average of all camps. The location of the 


camps and particularly the states from which they drew their recruits must 


be given serious consideration in the study of the venereal rate. Camp Funston, 


Kansas, located geographically in the center of the United States, drew its re- 
cruits from an area representing equally well the urban and rural communities, 
the various strata of society, and the black and white races. With the incor- 
poration of the national army into the U. S. Army men were sent to Camp Funs- 
ton who represented a majority of the states of the Union. Any conclusions 
arrived at from data available for Camp Funston would hold true, therefore, 


not to any particular state or section, but to the country as a whole. 


VENEREAL ADMISSIONS 


Data for the venereal admissions to the Base Hospital at Fort Riley, Kan- 
sas, (which was the Base Hospital for Camp Funston), are available only from 
August 8, 1918. Unfortunately the figures represent all the venereal diseases, 


and do not indicate the prevalence of their various forms, such as syphilis, 


gonorrhea, and chancroid. 
Tasie III 








VENEREAL ADMISSIONS TO U. S. ARMY BASE HOSPITAL, FT. RILEY, KANS., 
Aucust 8, 1918 to MARCH 29, 19193 
Disease Contracted Number of Cases Per Cent 


64.7 





Before enlistment 
After enlistment, but be- 
fore arrival at camp 
After arrival at camp 383 
Total 


155 10.2 
25.1 
100.0 
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It is thus seen that 75 per cent of all venereal cases admitted to the hos- 
pital from Camp Funston* were contracted before the soldiers arrived at the 
camp, 65 per cent of which were contracted before enlistment. 


THE WASSERMANN TEST 


During the year March, 1918, to March, 1919, I made over ten thousand 
blood Wassermann tests on troops stationed at Camp Funston, The Medical 
Officers’ Training Camp, and at Fort Riley. Many of these tests were made on 
syphilitic suspects, either to make or confirm a diagnosis of syphilis. _Numer- 
ous others were made as routine tests on patients in the hospital, particularly 
on those to be discharged on a certificate of disability (C. D. D.). <A large 
number of Wassermann tests were also made on men who had no syphilitic 
lesions or symptoms, nor who gave a history of exposure, such as candidates 
for commissions, etc. In short, the ten thousand tests represented men from all 
walks of life, both syphilitic and nonsyphilitic, and both the white and the colored 
races. A statistical study of the results of these Wassermann tests would in- 
dicate, not only the prevalence of syphilis among the white and colored troops, 
but would also lead to a fair estimate as to its prevalence among the white and 
colored civilian population of the same ages. 

The Wassermann test is not infallible. Wrong results have been and will 
be obtained so long as the various workers insist on using their own modifications 
of the Wassermann and Noguchi methods. So long as there is ununiformity of 
method will there be differences in the results and in their interpretation. The 
Wassermann test properly performed is a most valuable aid in the diagnosis and 
treatment of syphilis; improperly performed it is worse than useless. It is sur- 
prising that for such an important test an official method has not yet been adopted. 

In the army the methods recommended are those described in Manual No. 6 
of the Medical Department,* second edition. Both the antihuman and the anti- 
sheep hemolytic systems are allowed. ‘The method used by the writer was es- 
sentially that used by laboratory workers in the American Expeditionary Forces. 
The antisheep hemolytic system was used exclusively. 

Early diagnosis and early treatment of syphilis have always been emphasized 
in the army. A man in the hospital as a patient becomes a noneffective; for 
the time being he is useless to the army. His return as an effective must, there- 
fore, be made in the shortest possible time; yet, at the same time his medical 
treatment must be thorough and consistent with his medical need. With that 
point in view the quicker a diagnosis could be made or verified by the Wasser- 
mann test the sooner would the patient be returned to the effective list. The 
element of time was always a most important factor of the war, equally im- 
portant in the laboratory as on the field of battle. 


TIME OF INACTIVATION OF NATIVE COMPLEMENT 
Short cuts in the Wassermann test have been advocated and made by many 
workers. There is a definite time limit the lessening of which results in inac- 
curacy. On the other hand certain workers have advocated a time period which 


C *Camp Funston had under its jurisdiction the Fort Riley Post and the Medical Officers’ Training 
amp. 
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Tasle IV 


COMPLEMENT FIXATION AS INFLUENCED BY VARYING THE PERIOD OF INACTIVATION OF 
NATIVE COMPLEMENT 


SERUM TIME IN MINUTES COMPLEMENT FIXATION 


1 
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ereatly exceeds that used by the majority of laboratory men, which, in my 
opinion, is not conducive to better results. 

By a series of experiments I demonstrated that the period of inactivation 
of serum need not exceed thirty minutes and should-not be less than that, 
‘he results are tabulated in Table IV. Small amounts of sera, not exceeding 
0.3 c.c. were inactivated at varying periods of five, ten, fifteen, and thirty minutes. 
After inactivation the routine test was made on all portions. 

Strongly positive reacting sera need be inactivated only a very short period 
of time. Those sera which contain a little antibody, on the other hand, seem to 
equire a much longer period of inactivation. All sera tested by the writer for 
yphilitic antibodies, the results of which are given in this paper, were inactivated 
‘or thirty minutes. 


INCUBATION OF COMPLEMENT 


Diversity of opinion is greater on the question of how long an incubation 
period is necessary for complete fixation of complement. Some authorities con- 
ider the ice box incubation method the most delicate and trustworthy. For 
army purposes this time-consuming method is out of the question. Speed, as 
well as accuracy, is necessary. Incubation in the water-bath at 37° to 38° C. 
is used by most workers, and was used in the Wassermann tests performed by me. 

From previous experience, as well as from a fairly generally accepted cus- 
tom, the incubation period decided upon for complement fixation was thirty 
minutes. With this incubation period it was decided to use 0.1 c.c. serum 
for the diagnostic test. Experiments demonstrated that this combination gave 
equal and at times even better fixation than using 0.05 c.c. serum and one hour 
incubation. This is shown in Table V. 


TABLE V 


CoMPARATIVE RESULTS VARYING THE AMOUNT OF SERUM AND TIME OF INCUBATION 
SERUM 30 MINUTES INCUBATION 60 MINUTES INCUBATION 
Ol ec. @05 cx. Oi ec. G65 €x. 


39 
47 | ane 


71 
78 + +> a ++ 
Two units of amboceptor and two units of complement were used through- 
out. The antigen employed for the first 9000 tests was an acetone-insoluble ; for 


the remaining tests a cholesterinized human heart extract. Using both antigens 


in a series of several hundred sera only a few variations occurred, and in these 
cases the cholesterinized antigen picked up “plus minus” reactions which were 
negative with the other antigen. Both antigens checked up very nicely the anti- 
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syphilitic treatment given the patients. Unfortunately no data could be gathered 
to show the percentage of positive Wassermann tests obtained in the various 
stages of syphilis. Form 97, Medical Department, U. S$. Army, sent with the 
first blood specimen of each patient, requires the following information given: 
Date of infection, stage of disease, present symptoms, and clinical diagnosis. 
Many of the forms received at the laboratory show that the medical officers 


failed to give the required information. 
COLLECTION OF SPECIMENS 


Blood specimens were obtained according to the method described in the 
Medical War Manual No. 6.* “Paint the area over the veins at the bend of the 











Fig. 1.—Method of obtaining blood specimen. 


elbow with tincture of iodine. Apply a tourniquet to the middle of the arm 
and instruct the patient to extend the arm fully, open and close the hand several 
times, and then make a fist. The veins will become prominent and can be en- 
tered easily. 

“Insert a needle of about 20 gauge* (the ordinary Luer syringe needle) 
into the vein, exercising great care that the needle lies flat and enters the 
vein almost parallel to the skin surface, thus avoiding passing through the 
vein. 

“As soon as blood flows from the needle tilt the distal (to the patient) 


*The 18 gauge was found to be the most serviceable. 
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end and permit the blood to run into a sterile test tube. The flow of blood can 
be accelerated by the patient, alternately opening and closing the fist.” (Fig. 1.) 

Sterility of test tubes for collecting blood specimens was disregarded; em- 
phasis was laid rather on their cleanliness. Thorough soaking in cleaning solu- 
tion followed by thorough rinsing and drying was insisted upon for all glassware. 
Tests were run twice weekly, and occasionally oftener when necessary. Only 
sixteen specimens out of more than ten thousand taken were anti-complementary, 
the majority of these having been taken at the detention camp during the summer. 


COLLECTION OF COMPLEMENT 


Collection of complement was made on the night before the “run.” At 
least two and often three or four guinea pigs (depending upon the number of 
tests to be made) were bled, and the pooled blood after defibrination left in the 
ice box overnight. On the following morning the blood was centrifuged and the 
complement drawn off. A dilution of 1-10 was used in the tests. Guinea pigs 
were bled from the heart. With few exceptions 10 c.c. and even larger amounts 
of blood were drawn off without much discomfort to the animals. These used 
pigs, after at least ten days’ rest, would be bled again. The mortality among 
them, using this method of bleeding, was surprisingly low. 

















Fig. 2.—Thermoregulators, 37° C. (left) and 56° C. (right). Center: microburner for use with 56° C. 


Thermoregulator. 


INACTIVATING AND INCUBATING BATHS 


Inactivation of the sera was accomplished by heating in a water-bath at 
56° C. The laboratory was fortunate in having a supply of gasoline—machine 
gas, which made inactivation and incubation a simple matter. While a student 
under Dr. F. G. Novy, I learned how to make simple thermoregulators; two 
of these made from glass tubing available at the Hospital Supply Depot have 
been in use nearly 15 months, and have given excellent service. (Fig. 2.) A 
galvanized iron water-bath made large enough to accommodate 20 regulation 
Wassermann test tube racks (200 sera specimens) was used for incubation. 
(Fig. 3.) The cost of the inactivating and incubating baths was very low com- 
pared to that of commercial water-baths. 
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An anticomplementary control, besides known negative and positive controls, 
was run for each serum. The results were read immediately and two hours 
after the final incubation. The results of the latter reading were those reported. 


EXPRESSION OF RESULTS 
According to the custom of the Medical Department, U. S. Army, the results 
of the Wassermann tests are expressed as follows: 
+--+ Diagnostic of syphilis. 
Not diagnostic unless there is a clear history of symptoms. 
Not a diagnostic reaction, but of value in indicating result of treatment. 
A single negative does not exclude syphilis, particularly in the primary 
and late stages. 














Fig. 3.—Inactivating and incubating baths. 


In my opinion this nomenclature does not indicate the results so clearly 
as the four-plus reactions used in the majority of laboratories. Compared to 


the four-plus system of recording the army double-plus reaction corresponds 


with the four-plus; the single-plus with the three- and two-plus; and the plus- 
minus with the one-plus reaction.° Uniformity of expression of results is to be 
greatly desired, particularly those results indicating the course of treatment. 
Simon® advocates the use of percentage in designating the amount of com- 
plement fixation taking place. “I should therefore propose to designate as a 
unit such quantity of the syphilitic antibody as requires sixty minutes incubation 
at from 37° to 40° C. to bring about complete fixation of a standard amount of 
complement. Such amount of the syphilitic antibody as is capable for fixing 
the same quantity of complement without any incubation whatsoever I should 
designate as sixty units and a reaction of the latter type I should term a 100 
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per cent reaction. I have chosen the above quantity as the standard unit for 
the reason that when one progressively dilutes a serum that in the usual dilution 
of 1:5 will give an instantaneous reaction, complete fixation in the highest dilu- 
‘ion will require an incubation of sixty minutes.” 

Whether the syphilitic antibodies met with in the strongest double-plus re- 
ictions were insufficient or the technic of the writer faulty—although every step 
dvocated by Simon was scrupulously followed—no instantaneous fixation of com- 
lement could be obtained. A certain amount of incubation seemed necessary 
with all sera. Thus Table VI giving the results on one of many sera tested, 
howed that 0.0125 c.c. serum which could completely fix complement in fifteen 
minutes could not, in 0.05 ¢.c. or 0.1 c.c. amounts fix complement, even to a small 
legree, instantaneously. 

Tas_E VI 


THE RELATION OF THE INCUBATION PERIOD TO COMPLEMENT FIXATION 








TIME OF INCUBATION 
IN MINUTES TOTAL SERUM REPRESENTED 
0.05 ce. 0025 cc. 00125 ccc. 





60 





While a numerical system of expression of complement fixation would be 


preferable to the plus reactions, more work is necessary along that line before 
coming to any definite conclusions. For the want of anything better the four- 
plus system, with its wider scope of readings, should be used. 

All results given in this paper are in the double-plus system. 


RESULTS OF WASSERMANN TESTS 

Tables VII to X, inclusive, are the \Wassermann results of blood specimens 
taken from the enlisted personnel only. A “first request” specimen is one taken 
for the first time in this laboratory. A “second request’ specimen is one taken 
from the same individual the second time in this laboratory, etc. 

From an analytical viewpoint the findings on the first request are the most 
interesting. Out of 6450 white soldiers examined, 680 or 10.5 per cent gave a 
reaction diagnostic of syphilis; out of 3039 colored soldiers, 558, or 18.3 per 
cent gave a reaction diagnostic of syphilis. Complete fixation of complement, 
therefore, was 1.74 times more frequent in the colored than in the white sol- 
diers. A striking coincident is observed in the single-plus reaction, a reaction 
not considered diagnostic unless there is a clear history of symptoms. ‘Three 
and three-tenths per cent of the white and 5.8 per cent of the colored soldiers 
gave the single-plus reaction; this reaction was 1.75 times more frequent in the 
colored than in the white soldiers. Practically all of those having a plus reac- 
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TABLE VII 
WASSERMANN FINDINGS ON THE First REQUEST 








WHITE COLORED 





Number Per Cent Number Per Cent 
Negative 5258 81.5 2165 71.2 
Double-plus 680 10.5 558 18.3 
Single-plus 213 aa 177 5.8 
Plus-minus 299 4.7 139 4.7 
Total Examined 6450 100.0 3039 100.0 





TABLE VIII 
WASSERMANN FINDINGS ON THE SECOND REQUEST 








WHITE COLORED 





Number Per Cent Number Per Cent 
Negative 422 66.8 201 70.5 
Double-plus 101 15.9 54 19.0 
Single-plus 53 8.4 49 
Plus-minus 56 8.9 5.6 
Total Examined 632 100.0 : 100.0 





Tasle IX 
WASSERMANN FINDINGS ON THE THIRD REQUEST 








WHITE COLORED 





Number Per Cent Number Per Cent 
Negative 77 61.6 73.0 
Double-plus 29 23.2 9.5 
Single-plus 8 6.4 9.5 
Plus-minus 11 8.8 8.0 
Total Examined 125 100.0 100.0 





TABLE X 
WASSERMANN FINDINGS ON REQUESTS ABOVE THIRD 








W HITE COLORED 





Number Per Cent Number Per Cent 
Negative 44 71.0 7 43.7 
Double-plus 5 8.1 + 25.0 
Single-plus 9 14.5 25.0 
Plus-minus 4 6.4 1 6.3 
62 100.0 16 100.0 


Total Examined 





tion who were questioned personally by me gave histories of exposure, although 
not all admitted symptoms of the disease. The striking similarity in the ratios 
of the single-plus and double-plus reactions (1.75 in the former, and 1.74 in the 
latter) might indicate that in this particular series of cases the single-plus re- 
action was also diagnostic of syphilis. With this assumption the percentage of 
syphilis among the white soldiers would be 13.8, and among colored soldiers, 24.1. 
RESULTS OF WASSERMANN TESTS ON RECRUITS 

These figures are approached by results obtained by the examination of re- 

cruits suspected of having syphilis. ‘These men had blood specimens taken im- 


mediately after going through the camp receiving station, and while still assigned 
to temporary units. None of these men had any chance to contract venereal 


diseases after their arrival at camp. 
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TABLE XI 


WASSERMANN FINDINGS ON EXAMINATION OF WHITE AND COLORED RECRUITS, 
SyYPHILITIC SUSPECTS 








(a) White Recruits 


(June-July, 1918) 


Result Number Per Cent 


Negative 

Double-plus 

Single-plus 

Plus-minus 
Total Examined 
(b) Colored Recruits 


434 79.1 


55 10.0 
25 4.6 
35 6.3 
549 100.0 
(June-July, 1918) 


Result Number Per Cent 


Negative 
Double-plus 
Single-plus 
Plus-minus 


821 73.8 


194 17.4 
60 5.4 
37 3.4 


Total Examined 1112 100.0 
(c) Colored Recruits (October, 1918) 
Result Number Per Cent 
Negative 143 65.3 
Double-plus 17.8 
Single-plus 6.8 
Plus-minus 10.1 
Total Examined 100.0 





The Wassermann tests on 549 white and on 1331 colored recruits suspected 
of having syphilis, gave, therefore, practically the same percentage of positive 
reactions as the much larger number of tests in Table I, which included not only 
syphilitic suspects, but also known syphilitics, and nonsyphilitics. These results 
are highly suggestive of the existence of a certain definite percentage of syphilis 
among the white and colored troops. Leaving the single-plus reaction out of 
consideration and basing the percentage on the double-plus reaction alone, there 
would seem to be approximately 10 per cent syphilis among white troops and 
approximately 18 per cent syphilis among colored troops. 

Vedder’? in a very interesting and instructive article on “The Prevalence 
of Syphilis in the Army” states that “we may conclude that syphilis is between 
two and three times more prevalent among colored enlisted men than among 
white enlisted men.”’ He includes the single-plus reaction in his estimate of the 
prevalence of syphilis, as shown in Table XII. 


— 


Love and Davenport® report the rate for syphilis to have been about four 
times as great in colored as white troops in the army that was mobilized in 1917. 
Thus they state: “In the army that was mobilized in 1917, the rate for syphilis 
was about four times as great in colored as white troops, for chancroid four 
and one-half times, for gonococcus infection two and one-half times. Combin- 
ing the data of the last ten years the rate for all venereal diseases for colored 
troops is a little less than double that for whites. The difference between the 
races in incidence of venereal diseases is probably due partly to a difference 
in social pressure, partly to a difference in ability to control the sex instinct. 
“This greater infection of colored troops with venereal diseases leads to 
the greater incidence in that race of various complications of those diseases. 
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TABLE XII 


COMPARISON OF FIGURES OBTAINED IN SURVEYS OF WHITE AND CoLorED ENLISTED MEN 
7 ASSER- y ASSER- ESTIM/ 
KNOWN SYPH- penenin UNDOUBTED yrereeson yesh ng 
ILITICS a as SYPHILITICS ee ie : of 
PER CENT ++ PER CENT + SYPHILITICS 
‘ oe PER CENT ‘ my PER CENT PER .CENT 


3.44 4.77 8.21 7.87 16.08 








NU MBER 


TROOPS 
EXAMINED 





White 


5/ 
Colored 142 1.08 21.80 22.88 13.11 36.00 





Thus, retinitis, iritis, cerebrospinal meningitis, various diseases of the spinal 
cord—largely, probably, complication of syphilis—are commoner among the col- 
Similarly, arthritis osteomyelitis, endocarditis, nephritis and ure- 


ored soldiers. 
are two to three times commoner in colored 


thritis—complications of gonorrhea 


troops than in white.” 
It would be safe to estimate, from the results given in this paper, the 


rate for syphilis to be about twice as great in colored as in white troops. 

The much larger number of double-plus reactions obtained on the second re- 
quest (Table VIII), is the consequence primarily of the provocative arsphena- 
mine injection, and secondly, of the failure of certain cases to respond to treat- 
ment. Several cases, after most thorough courses of mercury and arsphenamine 
treatment, persisted in giving double-plus reactions, although their lesions had 
healed immediately. This was particularly true in four colored patients, as 
shown in Table X. 

EFFICACY OF THE WASSERMANN TEST 

The Wassermann test proved to be efficacious in the detection of syphilis 
where thorough physical examination had utterly failed. ‘Thus out of 515 white 
candidates for the third officers’ training camp, one double-plus reaction was ob- 
tained; out of 40 colored candidates one single-plus was obtained. Of the 
candidates for the fourth officers’ training camp, all white, three double-plus 
and one single-plus reactions were obtained from 206 examined. All of these 
men had had several physical examinations, and no evidences of syphilis had 
been found. ‘They had taken the Wassermann test as a matter of routine. Du- 
plicate tests on several of the men giving positive reactions only verified the 
findings. 

PERCENTAGE OF SYPHILIS AMONG OFFICERS AND CIVILIANS 

The percentage of syphilis among officers was low. Only one double-plus 
reaction was obtained from 59 examined. ‘The history of this case is inter- 
esting. Lt. C., 51 years old, a medical officer, operated on a patient, about 
Nov. 3, 1917, for dorsal slit of penis, and infected the index finger of the left 
hand. A chancre developed at the tip of the finger, but was not recognized as 
such, being treated for a felon. On January 7, 1918, diagnosis of chancre was 
made and treatment was begun. ‘The officer at the time of his first Wassermann 
test at this hospital, on March 22, 1918, had well developed mucous patches. A 
double-plus reaction was obtained, and with intensive treatment the reaction 
became negative. 

Civilian employees in the Camp gave as high a percentage of double-plus re- 
actions as the colored enlisted personnel. Out of 39 examined, 7 or 18 per cent 
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gave a double-plus reaction, and 1 or 2.5 per cent gave a single-plus reaction. 
Several of those found syphilitic were employed as cooks. 


WASSERMANN TESTS ON SPINAL FLUIDS 


The results obtained on Wassermann tests made on spinal fluids indicate that 
cerebrospinal syphilis was more common among the white than colored soldiers of 
the Camp Funston command. This is shown in Table XIII. 


TABLE XIII 
WASSERMANN FINDINGS ON SPINAL FLUIDS 








WHITE COLORED 





Number Per Cent Number Per Cent 
Negative 87 76.3 87.8 
Double-plus 20 7S 9.8 
Single-plus J 2.6 0 0.0 
Plus-minus 4 3.6 2.4 
Total Examined 114 100.0 41 100.0 





It is of interest to note that in nine cases where the blood Wassermann was 
negative, 7 double-plus and 2 single-plus reactions were obtained with the spinal 
fluids. On the other hand six Wassermann tests on spinal fluids were negative 
where the blood Wassermann gave double-plus reactions. In the latter cases, 
however, there was clinical doubt as to the presence of cerebrospinal syphilitic 
symptoms, the spinal fluid Wassermann tests being used as aids in diagnosis. 


TOTAL WASSERMANN TESTS FOR THE YEAR 

Exclusive of the spinal fluids, 10,782 Wassermann tests were run from 
March 18, 1918, to March 20, 1919. These tests were practically all made by me 
personally, being aided by trained enlisted technicians in the routine incidental to 
this work. All readings (with the exception of those made when on a short leave 
of absence) were made by me, hence they are all comparable. Table XIV gives 
the results of all blood Wassermann tests made for the year March 18, 1918, to 
March 20, 1919. 

Tas_LeE XIV 


RESULTS OF WASSERMANN TESTS FOR THE YEAR 


WHITE COLORED 
Number Per Cent Number Per Cent. 
Negative 5893 79.9 2420 7a 
Double-plus 827 11.2 622 18.3 
Single-plus 287 3.9 201 5.9 
Plus-minus 371 5.0 161 4.7 
Total Examined 7378 100.0 3404 100.0 











DISCUSSION OF RESULTS 
It is indeed surprising that practically the same percentages are obtained for 
the results for the whole year, including officers, civilians, and enlisted men, as 
are obtained for the results on the first request for the enlisted personnel only. 
It seems to indicate the existence of a definite percentage of syphilis among the 
white and colored soldiers. These soldiers, with very few exceptions, were be- 
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tween the ages of twenty-one and thirty-one. At least three fourths, and undoubt- 
edly more, of the syphilis found among the soldiers at Camp Funston were cases 
existing before their arrival at the camp. Reports from the office of the Surgeon 
General show that by the enforcement of the regulations suppressing prostitution 
about the camps, fewer cases of venereal diseases occurred among the soldiers than 
would have been the case if these men had remained at home. It would not be 
rash, therefore, to assume that there existed among the civilians of the same ages, 
i.e., twenty-one to thirty-one years, the same, or a higher percentage of syphilis 
than found among the soldiers. Assuming the single-plus reaction to be diagnostic 
of syphilis (and there is every reason to believe in this series it is that), there 
would be 13.8 per cent syphilitics among the white and 24.1 per cent syphilitics 
among the colored civilian population, an average of 18.95 per cent. Vedder in 
his survey of syphilis in the army concludes, “that among the (white) young men 
in civil life between the ages of 20 and 30, and of the general class belonging to the 
occupations mentioned, the percentage of syphilis may be estimated at at least 
16.77 per cent, and there is a good reason for believing that it is fully 20 per cent.” 
Vedder named 98 occupations, representative practically of every stratum of 


society. 


CONCLUSIONS 
1. Wassermann tests made for a year at the U. S. Army Base Hospital, Fort 
Riley, Kansas, indicated the existence of a definite percentage of syphilis among 


the white and colored troops. 
2. Based on the double-plus reactions alone, there were 10.5 per cent syphi- 


litics among the white and 18.3 per cent syphilitics among the colored soldiers. 
3. Considering the single-plus reactions in this series also diagnostic, the 
percentage of syphilitics was 13.8 for the white and 24.1 for the colored soldiers. 
4. Estimate is made that the same and probably higher percentages of syphi- 
litics exist among the white and colored civilians of the ages 21 to 31. 
Acknowledgment is made of the loval and highly efficient service of the 
enlisted technicians who aided in this work, particularly that of Private First 


Class, Theodore C. Buck. 
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A STUDY OF THE TONICITY OF THE SPHINCTER AT THE DUODENAL 
END OF THE COMMON BILE DUCT 
(With Special Reference to Animals Without a Gall Bladder) 


By F. C. Mann, M.D., Rocuester, MInN.* 


REVIOUS work on the function of the gall bladder has shown that cholecys- 

tectomy is usually followed by dilatation of all the extrahepatic ducts. This 
dilatation is dependent on an intact sphincter at the end of the common bile 
duct. This would seem to imply that there is some relation between the action 
of the sphincter and that of the gall bladder, a possibility which has been used 
by Oddi and Meltzer in explaining the cause of some of the diseases of the 
biliary tract. In a study of the anatomy of the sphincter, no difference was 
found in species of animals with a gall bladder as compared to those without 
one.* A comparable study of its physiology was therefore made. 

The physiologic action of the sphincter at the duodenal end of the common 
bile duct has been studied, though only in the dog and the cat, by Oddi, Archi- 
bald, and Rost; although only the two former investigators measured the tone of 
the sphincter. Oddi found that the sphincter in the dog withstood a pressure 
of about 50 mm. mercury, or an equivalent of 675 mm. of water. Archibald 
found that the sphincter in this same species withstood a pressure as high as 600 
mm. of water. Both investigators found that mechanical or chemical irritation 
throws the sphincter into a spasm. 

A series of observations on the physiologic action of the sphincter has been 
made in our laboratory ; a complete report will be made later. The'present article 
deals only with a comparison of the tone of the sphincter in species with a gall 
bladder as compared with those without one. We had access for this research 
to only two species in which the gall bladder was lacking, the rat and pocket 
gopher (G. bursarius).t For controls, the dog, cat, goat, rabbit, striped gopher 
(C. tridecemlineatus), and guinea pig were used. 

The method of estimating the tone of the sphincter was simple. ‘The animal 
was lightly etherized; in a few experiments urethan was used, a cannula was 
carefully placed in the common bile duct (in the species without a gall bladder 
in the hepatic duct), as far as practicable from the duodenum with its point di- 
rected toward the duodenum. A T-tube was attached to the cannula and one 
arm of the tube was arranged so that it could be connected to a syringe; the 
other arm was connected to a straight glass tube. This ‘T’-tube was about 50 cm. 
in length and had an internal bore of approximately 2.5 cm. ‘The glass tube was 
graduated in millimeters. Great care was taken to keep the duodenum protected 
during the operative procedures. 

The tone of the sphincter was estimated by two methods: First, an aqueous 
eosin solution was passed slowly and cautiously into the tube until the point at 


*Section on Experimental Surgery, Mayo Foundation, Rochester, Minn. 

re : a cats 
a These experiments were completed in 1917, but publication was delayed because of attempts to 
obtain data from a_larger number of species lacking a gall bladder. The pigeon and horse were used, 
but technical difficulties caused failure. 
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which it began to flow into the intestine was reached. The findings were recorded. 
Second, the solution was passed quickly into the tube to a high pressure and the 
point noted at which it ceased to flow into the intestine. In both instances the 
length of the column of water, after the fluid became stationary, was taken as a 
measure, expressed in millimeters, of the tone of the sphincter. The specific gravity 
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of the eosin solution was but slightly greater than that of distilled water and, 
since the study was a comparative one, this difference was ignored. The solution 
was either at body or room temperature. Care was taken to have the system 
free from air before beginning observation. It is obvious that this method does 
not give absolutely the correct measure of the tone of the sphincter as there are 
many complicating factors and sources of error. The major portion of th: 
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errors may be attributed to two causes: First, the pressure taken as the measure 
of the duct might be due to other factors, such as friction, etc., thus making the 
reading greater than it should be. Second, the anesthetic and operative manipula- 
ion might decrease the muscle tone, tending to make the measured pressure less 
han the pressure of the duct really was. Asa matter of fact both of these factors 
vere found to be sources of error, but they were in the main obviated so that 
n approximate reading could be made. The amount that the reading was com- 
licated by resistance to outflow other than that produced by the tone of the 
phincter was determined by taking another reading after deep etherization, 
leeding, and formalin injections into the duct and after the death of the animal. 
it was thus determined that the residual pressure was practically a measure of the 
tone of the sphincter in large ducts, as in the dog and goat: in the smaller 
inimals, a correction of 10 per cent might occasionally have to be made. The 
art the anesthetic played in complicating the experiment was studied by using 
ether, urethan, and, in the case of the dog, the development of a method of study- 
ing the action of the sphincter in an unanesthetized animal. From the results of 
the control methods, it seemed that the anesthetic as administered did not offer 
a very great source of error. The operative manipulations also produced changes, 
either an increase or a decrease in the tone of the sphincter. Peristalsis was also 
considered, because peristaltic waves affect the outflow from the common bile 
duct. 

The pressure which seemed to measure the tone of the sphincter was found 
to vary considerably in the different species and different individual animals. 
However, the sphincter in each species of animal possessing a gall bladder, except 
the guinea pig, withstood a minimum pressure of 100 mm. water; sometimes 
the pressure was much greater, very rarely it was less. In the guinea pig, the 
pressure withstood was rarely more than 75 mm. and frequently considerably 
lower ; this seemed to be due to the fact that as the common bile duct is very short 
in this species, the trauma incident to the insertion of the cannula was great. 
In a very few animals of other species the sphincter did not seem to have any 
tone. 
The pocket gopher and rat were the only suitable species without a gall 
bladder obtainable for investigation of the tone of the sphincter. The results 
of a large number of experiments are the same; in no instance was any pressure, 
or at the most only a very slight pressure, usually not more than 30 mm., main- 


tained by the sphincter. In most cases, all the fluid passed into the duodenum, 


leaving only a very slight residual pressure. 

As I have stated, it was very difficult because of many complicating errors 
to evaluate the results in this investigation. In the dog and cat, which had been 
studied by previous investigators, our results did not show that the sphincter 
withstood so great a pressure as that recorded by others. On the other hand 
some evidence of a sphincteric tone was found in each species with a gall bladder. 
Even in the guinea pig there was definite evidence of this action. No such 
evidence was obtained in the two animals lacking a gall bladder, the rat and 
the pocket gopher, although many experiments were performed. When the mass 
of data from a large series of experiments is considered, this distinction between 


the two groups of species becomes very clear. 
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SUMMARY 


The tone of the sphincter at the duodenal end of the common bile duct was 
studied in species of animals possessing a gall bladder and in two species in which 
the gall bladder is lacking. It was found that the tone of the sphincter under 
the experimental conditions studied varied considerably in the different animals 
and various species. In each species possessing a gall bladder, however, the 
sphincter was usually able to withstand a minimum pressure of from 75 to 
100 mm. water. In the species lacking a gall bladder, the sphincter would not 
withstand pressure, or only pressures of less than 30 mm. water. While anatomic 
studies have shown, that a sphincter is present in each species lacking a gall 
bladder, the sphincter does not seem to functionate appreciably. 


BIBLIOGRAPHY 


1Archibald, E.: Does Cholecystenterostomy Divert the Flow of Bile from the Common 
Duct? Canad. Med. Assn. Jour., July, 1912, ii, 557-562. 
The Experimental Production of Pancreatitis in Animals as the Result of the Resistance 
of the Common Duct Sphincter, Surg. Gynec. and Obst., June, 1919, xxviii, 529-545. 
2Judd, E. S., and Mann, F. C.: The Effect of Removal of the Gall Bladder, An Experi- 
mental Study, Surg., Gynec. and Obst., April, 1917, xxiv, 437-442. 

3Mann, F. C.: A Comparative Study of the Anatomy of the Sphincter at the Duodenal 
End of the Common Bile Duct with Special Reference to Species of Animals without 
a Gall Bladder. (In manuscript.) 

#Meltzer, S. J.: The Disturbance of the Law of Contrary Innervation as a Pathogenetic 
Factor in the Diseases of the Bile Ducts and the Gall Bladder. Am. Jour. Med. Sc., 
April, 1917, cliii, 469-477. 

5QOddi, R.: D’une disposition a sphincter spéciale de l’ouverture du canal cholédoque, Arch. 
ital. de biol., 1887, viii, 317-322. Sulla tonicita dello sfintere del coledoco, Arch. per 
le sc. med., xii, 333-339, 1888. 

6Rost, F.: Die funktionelle Bedeutung der Gallenblase. Experimentelle und anatomische 
Untersuchungen nach Cholecystektomie, Mittl. a. d. Grenzgeb. d. Med. u. Chir., xxvi, 


710-770, 1913. 





FURTHER STUDIES IN PLASMOGENESIS' 


By A.pHonso L. Herrera,? Mexico City, Mexico 


| N a previous article* I showed that many of the morphologic characteristics of 
living cells can be mimicked through the action of the vapors of hydrofluoric 
acid upon glass. Similar forms (as shown in 21, 15, 33 and 39 of Fig. 1) may 
be obtained by allowing the acid to act unon a dry potassium silicate. Such 
products, however, become very hard. ‘To obtain moist preparations, I have 
followed the old technic of Harting. A crystallizing dish, 18 cm. in diameter, 
is filled with 250 c.c. of colloid silica.* The colloid may be made by dialysis or 
by an easier and more rapid process which I have worked out. It consists in 
dissolving gelatinous silica, newly precipitated and well washed, in a solution of 
ammonia water of a density of 26°, the silica being added until all the ammonia 

1Translated from the Spanish by Dario Gutiérrez-Laserna of Bogota, Colombia, S. A. 

*Director of Laboratories and the Study of Biology in the Museum of Natural History of Mexico. 


SHerrera, A. L.: Some Studies in Plasmogenesis, Jour. Lab. Clin. Med., 1919, iv, 479. 
4A solution of sodium silicate of a density of 1.020 may be used instead of the colloid silica since 


the latter is difficult to prepare though it yields better results. 
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is driven off and the mixture has attained a density of not less than 1.032. 
There are now placed in the crystallizing dish (see Fig. 2) and opposite each 
other and close to its walls 0.10 to 0.20 centigrams of crystallized potassium 
bifluoride and 5 gm. powdered, anhydrous calcium chloride. The vessel is cov- 
ered and kept at a temperature of 15° C. At the end of 24 hours there may be 
seen in the silica coagulated by the calcium chloride numerous structures which 
mimic nucleated amebe (14, 16, 17, 6 to 12, 13, 18, 19, 20, 22 of Fig. 1), often in 
a state of subdivision (18) ; nucleated cells (23 to 29) ; nuclear spiremes (30 and 
31); granular nuclei arranged in rows (40) or irregularly (41) ; egg-like struc- 
tures (32); and granular or honeycomb. structures reminiscent of protoplasm 
(45). 

If alcohol is added to the mixture, complex spirals result (as shown in 42, 
43, and 44 of Fig. 1). None of these structures appear if the original silica 











solution is too acid or too alkaline or if the reacting substances are impure. The 
structures do not affect polarized light, they resist acetic acid, alcohol and xylol 
and can be stained with dyes and fixed in Canada balsam. 

These experiments show how easily the structures characteristic of proto- 
plasm may be imitated and with nothing but inorganic materials. That fluorine 
derivatives should be so effective is important because Gautier has demonstrated 
the presence of fluorine in all organisms and has emphasized its réle in the fix- 


The solution must contain from at least 3 to 5 percent of the solid silica. The finished solution, 
if of a density below 1.017, does not yield the structures about to be described. 

®*To delay rate of diffusion it is well to use a solution of calcium chloride in a porous cup. Or 
sea water may be employed which contains the chlorides of calcium and magnesium. ‘The latter form is 
interesting since it is believed that life originated through meeting of sea water with the sweet waters 


of the land containing silica. 
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ation of phosphorus. The question, therefore, again presents itself whether 

fluorine may not in fact represent the morphologic basis of the cell, either in 

combination with silicon or with organic atomic complexes. It is of interest in 

lis connection that there exist more than a hundred organic compounds of 

fuorine and a great many of silicon. The fact that egg-albumin does not yield 
ese various morphologic structures as readily as do the colloid silicates seems 
me to argue against the protein theory of the origin of living matter. 


EXPLANATION OF RESULTS 


After contact, following slow diffusion, the potassium bifluoride and the 

- lica unite to form a fluosilicate which decomposes the calcium chloride giving 
origin to diffusion figures and spherocrystals. Two forces are active, first, the 
centrifugal one of diffusion (which tries to separate and enlarge the forms), 
id second, the centripetal one of crystallization (which tends to give short 

forms). If equilibrium prevails, ovules are produced. When the silica is 
oagulated, precipitation membranes are formed which, when they enclose a 
crystal of potassium or calcium fluosilicate, may yield osmotic sacs. In 34 and 
39 of Fig. 1 there seems to have occurred a peculiar secondary infiltration of 
some kind in combination with the two forces mentioned. ‘The addition of 
alcohol makes for more active diffusion figures which may then give rise to 
spirals (42 to 44). The advantages of the whole method depend upon the fact 
that the fluosilicates yield simultaneously a colloid (calcium silicate) and a crys- 
talloid (calcium fluoride) which in combination yield ultramicroscopic granules. 


CONCLUSIONS 


The described experimental procedure is the best thus far known for the 
production of forms which imitate amebz, cells in the process of subdivision, 
structures simulating protoplasm, ete. A gradual hardening of the structures, 
or their degeneration to crystals, may be avoided by using a sufficiently high con- 
centration of the silica. This factor is of more influence than that of mere chem- 
ical composition. 

As previously emphasized, no such “protoplasmic” structures are obtain- 
able if eggwhite is used, which fact I think argues against the organic theory 
of the origin of living matter. Fluorine, it seems to me, might, because of its 
affinity for silica, be an element of great morphogenetic importance and the in- 
organic bridge over which the production of organic materials be attained. 
Fluorine and silicon are certainly the elements which serve best for the imitation 
of the living forms; and these forms show the slow, ameboid movements of their 


hiologic counterparts. 








SEX ATTRACTION* 


By Victor C. VaAuGHAN, M.D., ANN Arsor, MicH. 


N many of the lower forms of life there is no sex. The bacillus elongates, 
divides transversely, and two individuals come from one. Which is the par- 
ent and which is offspring? There is no such thing as parenthood and no such 
relationship as father, mother, son or daughter. The unicellular organism is 
potentially immortal, and given suitable conditions it might continue to multiply 
by fission indefinitely and eternally. As multicellular organisms develop, differ- 
entiation in structure and function begins. Certain cells are set apart to perform 
-certain definite functions which are essential to the welfare of the whole. In the 
unicellular organism, all the functions of life are executed by the one cell. 
It feeds, absorbs, assimilates and eliminates. It maintains itself and procreates 
for the future. Evidently such forms of life are capable of only a limited de- 
velopment. The higher multicellular organism is limited in its development only 
by the extent to which differentiation in structure and function can go. This 
determines the possible evolution of the species. As the scale of existence 
rises, differentiation becomes more complex and the limits beyond which evolution 
can not go are extended. In this way sex has been developed. Reproductive or- 
gans are developed, and the extent to which this is done determines the position 
of the species in the scale of existence. At one point in the evolution of life the 
male and female reproductive organs are found in the same individual. Evidently 
the evolution of a species provided with this form of reproduction is limited, con- 
sequently differentiation proceeds and results in the production of male and fe- 
male. Certain individuals become responsible for only the male elements essential 
to procreation, while other individuals are assigned the task of supplying the fe- 
male elements. Thus, it happens that in the higher plants and animals there are 
males and females; and the most perfect product of evolution, the genus homo, 
consists of man and woman. In this genus there is the most perfect development 
of the sex function. In no other species is the exercise of the sex function so com- 
pletely under the control of the individuals who possess it. In plant fertilization 
it is dependent wholly upon the season. Even in the higher animals sexual desire 
lies dormant the greater part of the time, and asserts itself only as a cyclic phys- 
iologic process. Furthermore, there are some good reasons for believing that 
this holds good to some extent among primitive peoples. It seems that the sexual 
appetite has grown with the evolution of the race. It has been stated by certain 
travelers among primitive peoples that lapses from chastity among their women 
are less common than among us. I do not vouch for the truth of these statements, 
neither am I in a position to deny them. It certainly is true that in no other 
species is the reproductive act so under the control of those who participate in it 
as in the case of man. To some this may seem an unpleasant and even a terrify- 
ing statement, but I think when properly understood, it is a most cherishing and 
hopeful condition. It places the responsibility where it belongs. It makes the par- 


*A lecture before the Michigan State Normal School, August, 1919. 
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ent responsible for the child. In this lies the possibility of the unlimited improve- 
ment of the race. It clothes parenthood with a sacred obligation which no man or 
woman worthy to assume this function can ignore. It shows that the creature, 
man, has been raised by the process of evolution until he has become a coworker 
with the creator in the uplift of the race, and that the future of our kind is largely 
within man’s power to make or to mar, to illume or to darken, to fill with the joy 
of life or with the regret of having been born. 

I wish to recall a statement I made concerning the unicellular organism that 
multiplies by fission. I stated that this organism is potentially immortal. The 
same is true of man. The difference between the two is not so great as at first 
secms. Man consists of two kinds of cells, the somatic and the reproductive. 
The former constitute what we know as the man, but all his somatic cells are out- 
growths from the reproductive cells and serve the individual through this short 
life. His brain, muscle, liver, stomach, bones etc., are ephemeral. His immortal 
part is the reproductive cell. This possesses the potentiality of eternal life, and 
it goes on from generation to generation. Life is continuous. The somatic cells 
constitute the temporary abiding place of the reproductive cells, and the latter are 
influenced by the former, more or less, in each generation. In this way the char- 
acter of the parent is transmitted. Men are mortal, but man is immortal. The 
individual dies, but the race continues. Each individual is a part of the whole, 
and the perfection of the whole depends upon the soundness of the individual. 
We may have our different views concerning individual immortality ; but as to the 
continuance of the race, there can be no discussion; and each generation has been, 
and will continue to be, what preceding generations have made it. Even those 
who do not directly participate in the continuance of the race have much to do 
with shaping its destiny by the influence they have on those of the direct line. 
There is therefore no one to whom this is not a matter of vital concern. 


I have spoken of the differentiation which has led to the development of the 
sexes in man. It may be well to inquire as to how far this has gone in our species. 
How different are men and women? To what extent has the development of sex 
affected the whole structure? We need not be surprised if we learn that the 
evolution of so important a function as this has led to differences more or less 
marked in every part of the body, and that these differences have touched the 
finest and most delicate mechanism of life, even the intellectual and moral being. 
On this point we can not speak at present with absolute certainty. This is a 
problem with which science is at present busy, but we can say that it is probable 
that delicate, but appreciable and even measurable, differences between the male 
and female exist in every cell of our bodies. This is a matter which is giving the 
educator, the psychologist, and the physician much concern, and one upon which 
no one is yet prepared to speak with absolute certainty. While this is true, there 
are certain things which seem to be quite definitely demonstrated and upon which 
I propose to touch. While the sex function has been developed primarily for 
the purpose of procreation, it has come to be a mighty factor in the development 
of the character and well-being of the individual. No man can escape the fact 
that he is male, and no woman that she is female. This recognition of structural 
and functional differences does not imply inferiority in either. The sexual glands 
elaborate an internal secretion which permeates every tissue, modifies every func- 
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tion, and colors our most secret being. Children are practically neuter, but with 
the development of the reproductive glands, the vate and manner of growth 
change according to the sex. Remove these glands before puberty and the neuter 
state or infantilism persists. Any man or woman may go through life with the 
average health, doing good work, either physical or mental, bearing himself hon- 
orably and treating others justly and kindly without once indulging in the pro- 
creative act. Absolute continence is compatible with health, efficiency, and hap- 
piness, but disease of the sexual glands is incompatible with any and all of these. 
No young woman is under any compunction to accept the rake. ‘The spinster 
state is perfectly respectable and is compatible with a long, happy, and useful life; 
while she who weds the young man who has been sowing his wild oats is likely 
to go to the operating table within a short time, and to spend the rest of her life 
in regret. I have touched upon this point in order to make it plain that sexual 
health is essential to the well-being of the individual, as well as to the betterment 


of the race. 

The differentiation which has been necessary in the development of the sexes 
in the genus homo has made one the complement to the other. From this, sex 
attraction results. By sex attraction I mean the pleasure and the mutual satis- 
faction that come to two persons of opposite sexes when brought into association. 
It may be quite apart from the function of reproduction. Under normal condi- 
tions the mother has a warmer spot in her heart for her sons than for her 
daughters, while with the father this is reversed. In the children affection fol- 
lows like lines. The normal big brother would lay down his life for his sister, be 
she older or younger than he, while he would be unwilling to make so great a 
sacrifice for his brother. Under normal conditions there is much more pleasure 
experienced in rendering a service to one of the opposite, than to one of the same, 
sex. Likewise, there is greater appreciation of a service rendered when the 
doer is of the opposite sex. Words of approbation fall upon more eager ears 
when they come from the lips of the opposite sex. This theme might be amplified 
indefinitely, but I do not think that any one will question the all-pervading in- 
fluence of sex—for good or ill. It follows us through the daily routine and be- 
comes an important factor in every decision. It quickens our ambitions, modifies 
and often determines our conduct, and weaves the delicate structure of our 
dreams. It is a potent agent in either direction. It may fill the cup of life with 
a nectar fit for the gods, or it may drop into the sweet drink a poison which de- 
stroys body, mind, and soul. It may lift to the highest heaven or it may cast into 


the deepest hell. 

We who are engaged in the education of the young should always bear in 
mind both the good and the ill that may come to those under our care from sex 
attraction. We should not ignore its existence, because it is a biologic function. 
It develops in the youth of both sexes at the period of adolescence with some de- 
gree of suddenness, and they as a rule are quite unconscious of its significance 
and wholly ignorant of its potency, and especially of the harm it may do them. 
Its influence is widely different in individuals. In those of good ancestry and 
under favorable environment the effects are favorable, and the girl and boy 
flower into womanhood and manhood; but in those of defective parentage or 
living under untoward conditions, the results may be most disastrous. The steps 
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; many a girl are turned into downward paths at this period of development. 
specially is this true of those who are weak mentally. Prostitution is largely 
cruited from those of this class, and thoughtful educators are recognizing the 
act that many of our schools are not free from these dangers. Being a male, 
om inclined to make a special plea for the girls. My deepest sympathy is with 
cm in a most trying period of their development, at a time when they most need 
counsel and help. The girl blooming into womanhood feels this natural 
| persuasive desire to attract those of the opposite sex, and in her ignorance 
falls at least a half willing victim to the lust of some villainous male. She 
esses and deports herself under the influence of this potent and subconscious 
e, and in doing so she risks her all, quite unconscious of the existence of the 
into which she is to fall. It might be said that parents are to blame for this 
ndition. Mothers should caution and protect their daughters. So they should, 
many mothers are ignorant, and from a sense of prudery, it is not considered 
proper thing for even a mother to speak to her daughter about matters per- 
ining to sex. Moreover, however wise the precepts of the home, there is the 
imple set at school. Other girls do this and mother belongs to a past genera- 
She is not supposed to know how girls of the present day should deport 
nselves. That the behavior of the girls in many of our high schools invites 
isaster can not be denied. Unpleasant facts have -bared themselves to the eyes 
f teachers and the public, and a task lies before us which we can not shirk. A 
friend of mine, an observant and intelligent physician in one of the larger cities 
of the middle West told me some years ago that the street in front of one of the 
high schools of his city was converted into a peacock alley every noon hour when 
the weather permitted. ‘The young lady students dressed to attract men and de- 
ported themselves with the plain intention of inviting address from the rakes 
who came to see the parade. A shocking condition of sexual degeneracy came to 
light in the high school of a smaller city in the Northwest about the same time, 
and there is undeniable evidence that this is not the only place where such things 
have occurred. The school is not the only place where the impulse to attract the 
opposite sex leads the girl astray; but we are teachers, and are especially inter- 
ested in the school problem. Before proceeding I wish to state that I am not a 
pessimist, and I do not wish to appear as an alarmist. I believe that the world 
is better on the whole than it has ever been, and I am aware of the fact that in 
all ages girls by the thousands have gone astray, but we want the world to hasten 
its pace toward perfection, and because an evil condition is as old as the world is 
no reason that it should continue, but all the more reason why we, recognizing it 
as evil, should cast it out. 
What may be done to save the school girl from the dangers of sex attraction? 
It is well to recognize at the outset that the problem is a complex one, and there 
is no ready-made and safe way of solving it. Those who undertake to handle it 
must be tactful and resourceful. Stern commands and prohibitions are likely to 
fall on deaf ears or to awaken an antagonism which surely means defeat. The 
experience of the past has shown that even locks, bars, and prison walls are not 
etiective means in attempts to save the silly girl who wishes to throw herself 
into the arms of some rake. Should the parent be consulted and warned? ‘The 
answer to this must be determined by the individual case. It is sad, but true, 
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that some mothers encourage their daughters in their attempts to attract the op- 
posite sex. They are proud to have their daughters admired and are not in- 
quisitive concerning the character of the admirer. I think that much may be 
done, especially by female teachers, in discouraging flashy dressing. Plain, neat, 
clean, inexpensive dress best becomes the school girl. Both in dress and in de- 
portment the female teacher should be a model to the girls under her charge. [ 
believe that instruction, by the proper person, in the fundamental biologic facts 
of sex should be given to the girls in all our high schools. I doubt seriously the 
wisdom of attempting this in the lower grades. When girls reach the age of 
puberty they should know themselves and the dangers to which they are quite 
sure to be exposed. They should know the fundamental facts of anatomy, phys- 
iology, and hygiene, and the application of these to themselves. They should be 
instructed how to keep themselves healthy and free from contamination. They 
should be told that the men whom they are likely to attract by artificial means are 
exactly the ones whom they should avoid. Ignorance on these points has been 
tried for centuries, and it has been demonstrated that the results have been dis- 
astrous. Let us try knowledge. The truth, properly stated, can hurt no one. 
Talks upon these subjects can be given to girls by either male or female teachers 
without embarrassment to either speaker or audience, and with profit to the latter. 
This statement is not made on theoretical grounds, but it has been tested in our 
normal schools and universities. There are in this audience teachers who have 
demonstrated this. I think it best that the lectures dealing with this subject of 
sex should be a part of a course in general hygiene. In my lectures to the girls 
at the university I have followed the following general plan: The general anat- 
omy of the female pelvis; the location of the ovaries, fallopian tubes, uterus, and 
vagina, and the function of each. I have dwelt upon the internal secretion of 
the ovaries and its great influence upon the health, development, and well-being 
of the individual. I have attempted to show that healthy secretions can come 
only from healthy organs. Then I have gone without hesitancy into the diseases 
which damage these organs. This has been done by others, and by some much 
better than I have done it. I have never known of a girl bearing herself less 
modestly on account of this knowledge, and many have testified to its value to 
them. If such instruction can be given to the girls in our normal schools and 
universities, why should it not be given to their sisters in the high school? In- 
deed, this has been done, and is now being done, in more than one high school in 
this state. The great majority of girls have no education beyond the high school. 
Some say that the trouble begins in the lower grades, and if this instruction does 
not reach these, it fails in its purpose. I am painfully aware of the fact that there 
is much sexual nastiness among both girls and boys in our ward schools. Every 
physician knows this, but to my mind, this is quite apart from the question of 
teaching sex hygiene. It is another problem, and it is to be solved by stricter at- 
tention to the children, especially in the retiring rooms. Parents also can do 
much in improving this most undesirable condition. 

I do not suppose that instruction in sex hygiene is going to save all the girls. 
There are thousands of children, even in this country, growing up under condi- 
tions, outside of their school life, which render it impossible for them to develop 
into good citizens. This is quite as impossible as it is for tropical fruits to grow 
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in arctic regions. A few years ago, in Ann Arbor, within a stone’s throw of one 
of the university buildings there lived a woman and her two daughters, the elder 
no more than sixteen, and all three were prostitutes. That like conditions exist 
elsewhere there can be no reason to doubt. This family was detected by our effi- 
cient probation officer, who, unlike most of those filling this office, is not blind. 
We boast of our civilization, but there are still many among us who would be 
stoned to death should they attempt to live in a tribe of savages. 

There are sexual perverts among girls as well as boys. The majority of 
these come from bad stock, are weak intellectually, belong to the alarmingly large 
class of morons, and constitute a menace to the betterment of the race. When bad 
environment is added to bad heredity, girls of this class are well-nigh incorrigible. 
Many of them have pretty, doll-like faces, and are highly attractive to the foolish 
and over-susceptible of the opposite sex. Instruction will be largely wasted on 
these, because they are devoid of the mentality necessary to receive it. Un- 
fortunately there are some of these in most of our large schools, and they present 
a most difficult problem. I believe that in the medical inspection of schools, 
which has already demonstrated its great usefulness, mental as well as physical 
tests should be applied to all, and the defective should be assigned to special 
schools, supplied with experts in dealing with delinquents. This task should be 
assigned to most tactful and experienced men and women, because it is liable to 
meet with a storm of protest which in many instances is sure to render its execu- 


tion impossible. 
In the teaching of sex hygiene the boy needs to be handled quite differently 


from the girl. In sex approach under natural conditions the male is the aggressor. 
This is physiologic, and it should be understood by both sexes. It has been said 
with bitterness by women that man is ready to defend a woman’s virtue against 
every other man but himself. There is truth in this saying, and it has a physio- 
logic basis which is often woefully abused by the man. It is man’s nature to de- 
mand, and it is woman’s natural inclination, under certain conditions, to yield. 
In the sex relationship, under normal conditions, the male is masterful and the 
woman despises the man who is not. Failure to understand and appreciate this. 
fact will rob the teaching of sex hygiene of half its influence on boys. Boys 
should be plainly told all about the effects of gonorrhea and syphilis, but don’t 
try to frighten them with the great injury that may come to them personally from 
these diseases. To the average normal boy the element of personal danger is an 
incentive to find out for himself. Appeal to his chivalry. Tell him that if he ac- 
quires syphilis he becomes a walking culture of most virulent organisms, that 
mucous patches will develop on his tongue and cheeks, and that his mother or 
sister can not kiss him without danger of infection, that he poisons every cup 
from which he drinks and that he becomes a source of danger to those who are 
dearest to him; that he can never love a pure girl without polluting her with a 
most loathsome disease, and that he is unfit for parenthood and ceases to be a 
man in any proper sense. Then go on and awaken his chivalry for the girl whom 
he may seduce by surprise; tell how the girls trusts and how unmanly it is to be- 
tray a trust. I am in the habit of saying to the boys in my classes: “I have 
lectured to you on heredity. I have shown that you and I are what our ancestors 
have made us: while I have been giving these talks each of you has been wonder- 
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ing what kind of ancestors he has. Change your point of view; project yourself 
some years into the future. ‘Then some boy will be wondering what kind of ances- 
tors he had. He will be thinking of you, and it may be that thirty or fifty years 
from now some young man will be carried to the insane asylum a hopeless and 
helpless paretic because you, his father or grandfather, got drunk and acquired 
syphilis.” Boys who do not see the force and justness of this argument are liy 


nature bad. 


There are boys who seem beyond the reach of any argument. A young man 
entered this university last fall, and as he afterwards admitted, went fresh from 
the lectures on venereal diseases to a house of prostitution in Detroit and éc- 
quired syphilis. He spent a part of the second semester in University Hospiial 
where he served as an object lesson in the clinics. The idea that prostitution 
should be permitted in any city or anywhere is a relic of the past of which we 
should free ourselves. The existence of houses of prostitution renders it all too 
easy for young men to do themselves irreparable harm. An efficient and honest 
police force can free any city from every form of this vice. That there is an 
awakened conscience in this matter is shown by the enactment and enforcement 
of the Mann law, by the attention now being given to the low wages of girls and 
by the efforts being made in our cities to suppress this form of vice. What would 
we think of a city which would permit centers of smallpox infection to exist with- 
in their limits. Smallpox is mild in its effects upon the individual and negligible 
in its disastrous and far-reaching effect upon the community compared with the 
great pox, syphilis. The former may scar the faces of many and kill a few, while 
the latter fills insane asylums with its wretched victims, scatters its virus among the 
innocent, and blights future generations with its withering curses. I have spoken 
of the parade of silly school girls on the streets of a western city, but let me tell 
you of a condition which recently existed in one of our large eastern cities. This 
story was told me by a physician resident of that place. There is a school for 
boys of from fourteen to sixteen years. This physician thought of placing his 
son in this school, and preparatory to doing so he made an investigation of the 
conditions surrounding it. He found that prostitutes gathered about this school 
as the hour of closing approached, for the purpose of captivating the boys. 
Think of the painted harlot who waits at the gate of the school to personally con- 
duct the innocent boys through the gates of hell. Think of this condition and 
ask yourself how far are we yet from true civilization. There is, so far as I 
know, but one country in the world which makes legal provision for the punish- 
ment of the female seducer, and that is the country which we are taught to re- 
gard as the most licentious—France. Every large city and many smaller ones 
permit vampires to lure unwary youths into gilded dens of infamy. Some one 
should organize a society for the protection of our sons. 

We should deal with the venereal diseases as we do with other infectious 
diseases. ‘Those who contract them should be reported, as we do with smallpox, 
and then segregated, not in houses of prostitution, but in hospitals. I believe in 
the segregation of prostitutes both male and female, but not in places where the 
disease may be disseminated, but where this is impossible. Please do not misun- 
derstand me on this point. I would not deal harshly with any unfortunate. It is 
not within the province of the medical man to do so. I would not damn any one 





SEX ATTRACTION 121 


for making a mistake, especially a mistake dependent upon a frailty so common to 
man as this. To contract a venereal disease is not a crime; it is a misfortune, a 
sad’ misfortune, and one which unfortunately is not always remediable. To in- 
fect another with a venereal disease is a crime, a moral if not a legal one. In this 
state it is a statutory crime, and one open to serious punishment. We have been 
ha:sh and unreasonable in our judgments at least with unfortunates of this class. 
We have said no one contracts these diseases without committing a deadly sin 
an. he deserves whatever punishment his transgression may bring. We forget 
the thousands of innocent wives who become infected. We forget the tens of 
thousands of crippled children who come into the world under a fearful handicap. 
\\c refuse to instruct our children as to the dangers that lie in wait for them. 
The campaign against the venereal diseases must be a humane and just one. We 
must not set ourselves as “holier than thou,” and treat the erring daughter or the 
wayward son as outcasts. Had I a daughter and she wanted to marry a man 
whom I knew to be syphilitic, I would investigate the young man. If he were a 
confirmed roue, I would, of course, never consent. Had he made a mistake 
through ignorance and was otherwise worthy, I would say, when you are thor- 
oughly cured, I shall give my consent. Some of my professional colleagues have 
denounced my views on this point as immoral, but I have practiced medicine long 
enough to know that in the majority of instances, not in all, the venereal diseases 
are curable and constitute no permanent bar to parenthood. Besides, this is the 
common experience of all who have had to deal with these diseases. The treat- 
ment is long and the mental torture is great, greater than any one save the phy- 
sician and the victim can imagine. Provided that a complete and unquestionable 
cure can be secured, and science can now accurately determine this, the question 
of permitting marriage then becomes strictly a moral one, and I could never find 
it within my heart to lastingly condemn any one for a mistake. I do not believe 
in unpardonable sins. 


It is said by some that the teaching of sex hygiene can have no effect upon 
the young, because love is never reasonable and consists wholly of sentiment and 
feeling. What is true in this statement is largely due to the cloak of ignorance 
with which we have clothed the sex instinct. Did the young woman know the 
fearful pollution which the rake brings with him and seeks to transmit to her, 
she would see all of this and would from the moment of introduction loathe him, 
notwithstanding his handsome face, manly form, and deferential bearing. Re- 
move the double standard of virtue as applied to men and women and the young 
woman would look upon the young man who has been sowing his wild oats as she 
now regards those of her own sex whom he has debauched. Our sons and 
daughters are what their ancestors, including ourselves, have made them, modi- 
fied more or less by their environment, for which we are responsible. They see 
through our eyes or those which we have given them, and if we place riches and 
social position above clean living, they are likely to do the same. Besides, our 
children are what we are, not what we pretend to be. Clothing the ass in the 
lion’s skin does not affect the progeny of the former. The devil may wear the 
livery of heaven, but his sons are devils still. The libertine may hide his 
vices, but he must not swear at fate when his children are not equally successful 
in concealing them. 
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Possibly I am placing too much emphasis on heredity and too little on en- 
vironment. I am ready to plead guilty to the latter. Environment is a most 
potent factor in the sex question. Proper association of the sexes is probably the 
strongest force in the uplift of the race. I desire that my sons should be much in 
the company of women. Who can measure the power for good that woman has 
over man? This is quite apart from the reproductive function. The admiration 
of a good man can hurt no woman, neither is this any reason why the admiration 
of a good man should be limited to one woman, or vice versa. Good comrade- 
ship between the sexes is beneficial to both. I feel quite sure that coeducation, 
with its disadvantages which are plainly evident, is better than the exclusive form, 
but this is too big a theme to go into now. 

Among certain classes sex association is so intimate that ill naturally, and we 
might say, necessarily, results. This is a matter of sanitary housing, which has 
not received the degree of attention it deserves. 

Sex attraction, like all other biologic functions, has its abnormal phases and 
manifestations. All these are interesting, and some are serious in their conse- 
quences. In some people it seems wholly wanting. This is of no racial impor- 
tance, and affects the life of the individual only, or at most concerns only a few 
intimate associates. A much more serious abnormality is sex antagonism. This 
is a diseased state, and until recently it has been observed only in sporadic form. 
There is occasionally a woman-hating man, or a man-hating woman. Recently 
this disease has become a most alarming epidemic in England, greatly to the in- 
convenience of the normal of both sexes. It is to be hoped that this disease may 
not become pandemic. It certainly should be kept out of this country, even if it 
be necessary to resort to strict quarantine. 

There is another perversion of the fuction of sex attraction and this is known 
as sex-infatuation or intoxication. It is an acute, self-limited disease, which runs 
a short but violent course. The disease is characterized by illusions and hallucina- 
tions in which the victim talks about his affinity or soul mate, and other jargon 
unintelligible to those in the normal state. 

Sex-infatuation is a mirage to which the parties hasten madly, to find them- 
selves overwhelmed by a dust storm. 

Sex attraction is the fountain of perpetual youth, long sought by the individ- 
ual, long possessed by the race. The drinking of its waters endows the race with 
life eternal, renews each succeeding generation, and will ultimately develop the 
better man. 

I wish to emphasize the fact that while the central purpose in the develop- 
ment of sex attraction is reproduction, this is by no means all. Before there is 
reproduction there should be something worthy of being produced. The silly 
moron girl who will entwine her affections about the first man who will permit it 
is not the type which should be reproduced, neither is the vicious, immoral boy. 
Our efforts should be directed to the extinction of both of these. He who wastes 
his substance in riotous use of the reproductive function, whether it be outside 
or inside of the legal enactments, procreates a kind which does not bless, but 
curses the race. Said a childless man to me a few days ago: “John Doe’s manly 
sons fill me with regret that I am not a father, while Richard Roe’s worthless 


progeny banish all this regret.” 





LABORATORY METHODS 


A NEW DOUBLE-WAY SYRINGE FOR USE IN INTRAVENOUS 
MEDICATION, TRANSFUSION, AND ASPIRATION 


By H. O. Ruuw, A.B., M.D., CLEVELAND, OHIO 


n@ infrequently a syringe is needed in which it is possible to fill the barrel 
and eject the contents, or vice versa, without removing the syringe from the 
system in which it is connected. A large number of devices are employed at the 
present time for the purpose of administering fluids intravenously. The gravity 
system, in the past, has been one of the methods most largely used and at the 
present time, the three-way stopcock method is used quite extensively. Both of 
these methods have a number of objections. ‘To meet these and supply a simple 
apparatus the syringe described below has been devised. 

The essential requirements for a satisfactory apparatus are: accurate meas- 
urement of the amount of the fluid injected or withdrawn, control of the rate 
of injection or withdrawal of the fluid, ease of cleaning, sterilizing and manipula- 
tion of the apparatus, and finally simplicity. 

In the intravenous administration of therapeutic sera, or drugs, or in case 
fluid is to be withdrawn from a cavity by negative pressure, as in thoracentesis 
or in the collection of a large amount of blood from a vein in a short time, the 
syringe here described works very satisfactorily. 

The apparatus is best understood by reference to the accompanying illustra- 
tion. The barrel is th2 same as in all glass syringes, but the plunger has a bore 
running throughout its entire length, while at the upper end it is so drawn out that 
a rubber tubing can be securely attached. This is shown in Fig. I. 

The operation of the apparatus for the introduction of a fluid is as follows: 
The needle is inserted into the vein and a few drops of blood are allowed to es- 
cape. The bottle C having previously been filled with the fluid to be injected, the 
plunger is held in place and the fluid allowed to fill the tubing proximal to the 
syringe, the bore of the plunger, and the tube distal to the syringe. After a few 
drops of the fluid have escaped, the tubing is attached to the needle by the 


If no pressure is exerted on the tubing at A or B the fluid will 


adapter at D. 
This result is generally not 


run through the syringe into the vein by gravity. 
desired at the beginning of an injection of sera, or of blood, as the first 10 to 
15 c.c. should take at least ten minutes. Therefore after the syringe system 
(rubber tubing and bore of plunger) is filled with the fluid, pressure is applied 
at 4 and the adapter at D is placed in the needle. Now pressure is made at B 
and released at A, and immediately the barrel of the syringe is filled by the fluid. 
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Care should always be taken that the chain guard is in place so that the piston 


is not forced completely out of the barrel. The syringe being filled, pressure is 


exerted at A and released at B and the fluid injected as slowly as desired. By 
repeated fillings any number of slow injections can be given. When enough is 
given slowly, pressure is released at both 4A and B and the fluid will flow by 


gravity through the plunger and into the vein. 
The operation for the aspiration of blood under aseptic precautions or for 


the withdrawal of exudates or transudates is very simple. The same apparatus 
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The plunger is pushed into the syringe as far as it 


as shown in Fig. IT is used. 
Pressure is now made at 4 


will go, and the needle introduced into the vein. 
and the plunger pulled out. When the syringe is filled, pressure is released at 4 
and applied at B and the plunger pushed in, which ejects the fluid or blood into 
Provided the apparatus has been sterile, there is no chance 


the container at C. 
The alternate pressure at A and B can be applied 


of contamination of the fluid. 
by digital pressure on the tubing or by the use of pinchcocks. 





A DEVICE FOR CENTRIFUGALIZATION AT LOW TEMPERATURES* 


By Wiiii1am H. WELKER, CuHicaco, ILL. 


I an investigation on hemoglobin it was desired to separate and wash the crys- 
tals of this substance by means of centrifugalization at a temperature of about 
0° C. It is necessary that this low temperature be maintained while the hemo- 
globin crystals are being washed with dilute alcohol (25 per cent). If the tem- 
perature rises appreciably above 0° C. the hemoglobin is changed from a crys- 
talline to an amorphous substance. For the purpose of this centrifugalization 
a pair of brass supports was constructed. These supports (6) were built to 
hold 100 c.c. metal tubes (A) and to fit snugly inside of 500 c.c. cups (C). The 
tubes and cups are the regular form of equipment for the larger sizes of the 
International Equipment Company’s centrifuges. 

In the construction of the supports, it is important that they should be ap- 
proximately of the same weight and that their centers of mass should be located 

















Fig. 1.—Support; Fig. 2.—Apparatus assembled; Fig. 3.—Support with tube and cylinder of ice. 


*From the Laboratory of Physiological Chemistry, College of Medicine, University of Illinois, 
Chicago, Illinois. 
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at approximately the same point. Unless account is taken of these two considera- 
tions there is danger that there will be an inequality in the arm length in the case 
of the two cups making the pair. This inequality in arm length is liable to dam- 
age the machine when operated, because of the unbalanced forces that are 


developed. 

The support and tube are placed into the large cup, the space between the 
tube and the large cup is filled with water and the outfit subjected to a tempera- 
ture sufficiently low to congeal the water. This makes possible centrifugalization 
with a cylinder of ice surrounding the tube containing the substance affected by 
higher temperature. Depending upon outside conditions, it is possible to operate 
the machine at a speed of from 1500 to 2000 revolutions for three to five min- 
utes before all the ice is melted. 

For the illustrations, I am indebted to Mr. Tom Jones, artist in the Depart- 


ment of Anatomy. 


A NEW METHOD FOR THE PRESERVATION OF SPECIMENS 
3y James S. Piatrzxer, Ist Lr. San. C., U. S. A. 


ATHOLOGISTS have long sought a method to preserve histologic and 

pathologic sections that would not only be well preserved, but also in a 
condition that would make it handy for demonstrators to pass around to a group 
of students during a lecture. The method described below is very inexpensive 
and requires but little skill in performing it. The finished specimen is often only 
1'4x1* % inches in size, and if kept in a cool place during the warm weather, 
the specimen will keep in an excellent condition for a long time. 

The procedure to fix and preserve the specimen is as follows: the gross 
specimen is fixed in physiologic salt solution containing 10 per cent formalde- 
hyde solution for twenty-four to seventy-two hours, depending upon the size of 
the specimen. ‘Twenty-four hours is a sufficient length of time to fix a kidney 
or a spleen, but a heart, breast, uterus, etc., require fixation for about two days 
longer. After fixing, the specimen is washed for a minute under running tap 
water and then blotted with a towel. The desired section is then cut from the 
specimen (a convenient size is 5 x8 x 0.5 c.m.) and is dehydrated as follows: for 
30 minutes in 80 per cent ethyl alcohol, then for 30 minutes in 95 per cent ethy! 
alcohol. The specimen is then placed into a preserving fluid made as follows: 

Potassium acetate 75 grams 
Natrium nitrate 25 grams 
Glycerine 43 €£, 
Aqua dist. add to 1000 c.c. 

The box in which the specimen is preserved is made in the following man- 
ner: two (2) pieces of window glass (with as few scratches thereon as possible ) 
are cut, with a diamond pencil or a glass cutter, two centimeters longer and 
two centimeters wider than the section to be preserved in the box made of the 
glass plates just mentioned. After cutting the glass plates they are washed with 
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soup and water (the glass must not be cleaned with anything that would tend to 
scratch its surface) and then dried. 

Paraffin wax (with high melting point gives best results) is melted in an 
agate pot or a porcelain dish and is permitted to cool to a moderately warm tem- 
perature. One of the glass plates previously cut is lowered (1% inch) into the 
warm paraffin and is quickly withdrawn, the other three sides of the plate are 
treated in the same manner and the process is repeated until the walls of paraf- 
fin formed on the four sides of the plate are a little higher than the thickness 
of the specimen to be embedded therein. Each time the plate is withdrawn 
from the melted wax, the cooling of the paraffin may be hastened by blowing 
(with mouth) on the newly formed layer. Fig. 1 shows a glass plate with the 
paraffin walls. In order to facilitate the sealing of the paraffin box it is advisable 
(after the paraffin walls are hardened) to warm the second glass plate over a 
Bunsen flame, then place it over the paraffin walls, in order to make them all 
even, then quickly slip off before hardening to the second plate. A spatule should 














Fig. 1. 


also be warmed and run over the lower part of the hardened paraffin walls to seal 
any openings. 

The paraffin walled glass is then put into a dish containing freshly filtered 
preserving fluid as described above. The fluid should be at least ten centimeters 
above the surface of the walled glass. The section in the preserving fluid, men- 
tioned above, is transferred into the paraffin walled specimen box. ‘The section 
is moved about in the box several times in order to free it from the air bubbles 
that may be present underneath it. The paraffin can easily be removed from the 
glass plate used to smoothen the paraffin walls with a little xylol. The glass 
plate is then dried and warmed over a Bunsen flame (it is best to hold the glass 
with two pairs of forceps, one pair in each hand) and then quickly placed over 
the paraffin walls, holding it first at an angle of about 40 degrees to the specimen 
box, then lowering it quickly but steadily, taking care to expel all the air bubbles. 
As soon as the plate rests on the surface of the four paraffin walls, a little pres- 
sure (with a block of wood) is put on the glass cover, by so doing, the warm 
glass is aided to melt a little more wax, which in a few seconds will adhere to the 
glass cover and make an air-tight and waterproof compartment for the 
embedded section. ‘The specimen box is then taken out, a little more wax, cooled 
to a semisolid form, is placed on the sides of the specimen box (with a spatule) 
to fill some uneven cavities. A warm blade of a knife may then be employed to 
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smoothen the paraffin sides. Specks of wax on the glass may be removed with 
a little xylol. 

To improve the appearance of the specimen box, I use black picture bind- 
ing. Fig. 2 shows a mounted and framed specimen embedded in June, 1915, at 
the Kings County Hospital laboratories of the city of New York. The color 
of the specimen today is the same as when embedded, four years ago. 


A SIMPLE LABORATORY SHAKER* 


sy E. J. Warnick, CLEVELAND, OHIO 


FE have found a shaker made according to the following specifica- 
tions to be extremely serviceable for general laboratory use. 

A box which is made to hold bottles, test tubes, etc., is suspended by 
the mainspring taken from an alarm clock, cut into lengths five inches long, 
and fastened to the ends of the box and to the base of the platform of the 
apparatus. This box is attached by a rod to an eccentric wheel of a low- 
speed, one-twenty-fifth-horse-power motor. 

This shaker is practically noiseless and can be made by any laboratory 


technician. 


QUICK METHOD FOR MAKING SMALL INNER TUBES FOR 
DUNHAM’S FERMENTATION TUBES* 


3y Private Eart M. Taytor, M.D., Bast Hosprtrar, Le Mans, FRANCE 


HEN a large number of ferinentation cultures must be run as routine day 
after day, the quantity of culture medium used becomes an important 
factor. ‘To conserve culture media it is necessary to have small tubes so that 


a medium-sized outer tube can be used. 


*From the Research Laboratory, Medical Service, Lakeside Hospital. 
*Published by permission of the Surgeon-General’s Office, Washington, D. C. 
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METHOD OF MAKING FERMENTATION TUBES 


Apparatus——Blow torch or Bunsen burner, several lengths of the desired 
size of glass tubing, file, and a pair of large laboratory shears. 

Method.—Use a piece of glass tubing of the desired diameter. At a point 
2 inches from the end heat in a Bunsen flame. When soft enough cut off with a 


pair of scissors without removing from the flame. Seal the cut ends by holding 


in the flame long enough to round off the ends slightly but not long enough to 
ermit the tube to bend. Next move the tube along 4 inches and repeat the proc- 
ss at this point. Continue until the tube has been cut into as many 4-inch 
pieces as the length permits. After cooling, cut each 4-inch piece in two in the 
niddle by means of a file. , 
This method makes a better-shaped tube and the process is more rapid than 
by drawing out the ends. The tubes very seldom, if ever, leak as the pinching 
done by the shears in the cutting seals the ends at the same time. 
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EDITORIALS 


Streptococcus Immunity and Immunization 


Na review in this JoURNAL last year’ the possibilities of specific prevention 

and therapy in streptococcus infections was rather thoroughly discussed. As 
we saw at that time, there is very little evidence in human or animal pathology 
which would lead us to suppose that recovery from streptococcus infections 
leads to any considerable or durable degree of acquired immunity. <A survey 
of the experimental work that has been done in producing active immunity 
against streptococcus infections by means of vaccines, and particularly the pos- 


sibility of its application in human beings, shows it to be practically negligible. 


On the other hand, extensive studies have been made on the properties of the 
erum of animals that have been artificially immunized against streptococci. 
The curative effect of such immune sera is, however, extremely problematical, 
although certain definite claims have been made for it ever since the initial work of 
Marmorek on the subject. We may still confess to a justifiable skepticism as to 
whether there is any streptococcus immune serum that has been proved of prac- 


tical therapeutic value. 
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The first favorable experimental results in the hands of Marmorek? de- 
pended on the fact that he treated septicemias in rabbits by means of an immune 
sera obtained by immunizing rabbits with the same single strain of streptococcus, 
and one of the most reasonable and justifiable explanations of our failure to 
get more uniformly encouraging results has been that we have failed to comply 
vith the requirements of strict specificity implied in his experiments. In other 
words, it has been pretty generally admitted that there are a number of different 
streptococci concerned in human infections, and although it may be true that 
he organisms of certain large groups of streptococci are particularly concerned 
with some type or types of human infection, we have no certainty that any par- 
icular variety of the streptococcus is definitely correlated with any disease proc- 
ess. Any particular strain of streptococcus that is concerned in any particular 
instance of disease must obviously be combated by its own specific antiserum, as 
has been done in the case of pneumococcus infections. It is furthermore sug- 
gested by Marmorek’s work and borne out by subsequent observations that it 
might be better to treat human infections with the serum of animals that had 
been immunized by “humanized” strains of streptococci, that-is to say, strains 
of the organisms grown on human blood or tissue medium or recently isolated 
from human beings. 

Progress has been made in recent years and months in the determination of 
the actual types of streptococci concerned in disease processes. We learned 
some years ago to differentiate between the viridans group and the hemolytic 
group by their growth on a blood medium. It is further known that the viridans 
vroup of streptococci is more particularly concerned with subacute processes 
and the hemolytic organisms with the acute and more virulent diseases. It seemed 
evident from the preliminary work on biologic and immunologic classification 
that there were certain further facts of importance in reference to these two 
organisms. On immunologic grounds the viridans streptococcus is apparently 
more heterogeneous, and until a short time ago, it was supposed that the hemo- 
lytic varieties were homogeneous. It was known, however, that hemolytic strep- 
tococci may be separated by their fermentative reactions on culture media into 
some eight or more groups (Holman*). 

In the last year two very important contributions have been made to the 
classification of the hemolytic streptococci which still further complicates the 
problem of active and passive immunity in streptococcus infections. Havens 
and Hamilton, Havens,*® and Dochez, Avery and Lancefield® have shown by pro- 
tective and agglutination experiments that the hemolytic organisms belonging 
to a single variety of Holman’s classification, namely, the Streptococcus pyogenes 
group, are again separable into three or more immunologic types. As their 
experiments show, any therapy against any one of these types, to be successful, 
must depend on the utilization of a corresponding antiserum. It is evident, 
then, that we have only just arrived at a point where we are able to intelligently 
test experimentally, and later perhaps to apply practically, serum therapy in 
streptococcus infections. ‘This application will further depend on some rapid 


method of type differentiation of the particular streptococcus concerned in each in- 


dividual instance of disease. 
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The Cause of Resolution and Crisis in Pneumonia 


HE true explanation of these two most characteristic phenomena of lobar 
pneumonia is a question which has always interested and has baffled the 

medical profession. We are well acquainted with the anatomic condition of a 
consolidated lung, and know that the physiologic process of resolution consists 
of resorption of the exudate through the alveolar walls, together with the elim- 
ination of considerable quantities by coughing. We are accustomed to explain 
the essential process as digestion by proteolytic enzymes produced in the break- 
ing down of leucocytes. Further than that our theories do not take us. The 
explanation of the occasional true cases of delayed resolution is still to be sought. 

Concerning the phenomenon of crisis, there are in general two schools, 
neither possessing any large volume of data to reinforce their hypotheses. On 
the one hand there is the feeling that crisis in pneumonia is in some way inti- 
mately associated with the phenomena of immunity and that by the seventh day 
of the disease, or later, an immunity is suddenly established and critical fall in 
temperature and convalescence follow. On the other hand, there are those who 
explain the phenomenon as a result of the biologic activity of the infecting or- 
ganism itself. 

The recent work of Lord' and of Lord and Nye? sheds a clear light on the 
problem, and suggests new methods of approach. Lord ground up the substance 
of pneumonic lungs in the stages of gray hepatization and of red-gray hepatiza- 
tion, and after purification and sterilization incubated a saline suspension of the 
substance on the surface of Loeffler’s blood serum medium. The different 
specimens of medium were acidified in graded strengths up from neutral,—from 
a hydrogen-ion concentration of 7.3 up to one of 3.1. He found that there was 
present in the pneumonic cellular material a proteolytic enzyme which was active in 
an acidity of Py 7.3 to Py 6.7, in other words in a low acidity. In more acid 
concentration the enzyme ceased to erode the surface of the coagulated blood 
serum. Further results on peptone with determination of amino acid and total 
nitrogen amounts in varying concentrations of acid indicated the presence of a pro- 
teolytic enzyme which splits peptone to amino acids. ‘The enzyme is most active 
in higher acid concentration than is the first proteolytic enzyme mentioned, (Pu 
6.3 to 5.2), but is operative over a wide range up from slightly on the alkaline 
side of neutral (Py, 8.0 to 4.8). 
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In the course of pneumonia these ferments or enzymes are liberated as we 
have before assumed by the breaking down of cellular elements of the exudate. 
The first, capable of digesting fibrin, is active in weakly alkaline and weakly 
acid solutions, and as the hydrogen-ion concentration of the exudate gradually 
increases, it ceases to act, but the enzyme capable of splitting peptone to amino 
icids continues its work, increasing in activity as the acidity increases, up to 
its optimum point. By the action of these two enzymes the resorption of the 
exudate is rendered possible. 

But do we know that acidity of the exudate actually does increase? Pneu- 
mococcus in glucose broth medium grows rapidly, producing as a result increas- 
ing amounts of acid. Growth continues abundant up until a hydrogen-ion con- 
centration of 6.8 has been reached. In a concentration of 5.1 the pneumococcus 
lives but a few hours, (Lord and Nye). This figure of 5.1 corresponds well with 
the figure of 5.0 found by Avery and Cullen. The range of optimum activity 
of the peptone splitting organism is from Py 6.3 to 5.2, the higher acidity of 
which, (5.2), corresponds in an interesting way with that of cessation of viability 
of the pneumococcus (5.1). 

We can then visualize the digestion of the pneumonic exudate, increasing as 
ihe acidity increases, and reaching a maximum at about the time when the 
infecting organism is killed by its own products. This period would correspond 
io the time of crisis in the clinical history. 

Such an hypothesis which is suggested by Lord and Nye is attractive, but 
probably is not the complete explanation. . Immunologic processes are probably 
also at work, as is shown particularly by the results of serum therapy. Further 
it remains to be proved that in vivo there does actually exist this progressive 
increase in acidity,—that the body has no mechanism for removing it or neutraliz- 
ing it in the exudate. It is interesting to conjecture on this hypothesis whethen 
delayed resolution may be due to insufficiency of ferment or to its insufficient 
activation. 
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Fever 

HE temperature of the body is regulated by radiation, conduction, and evap- 

oration. As the heat production of the body increases, heat elimination by all 
three methods increases, but the percentage of loss by evaporation becomes most 
important. In order that this may be true the body must have an available sup- 
ply of free water. Krehl and Matthes found that during fever an increase of 
heat elimination by radiation and conduction as well as by evaporation, the loss 
by evaporation was not sufficient to maintain a temperature equilibrium as in a 
healthy body. This failure of evaporation to compensate for the loss of heat 
which can not take place through radiation and conduction would indicate that 


something hinders the evaporation of water in fever. Either the total supply of 
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water runs out, or the water becomes more firmly bound in the tissues and less 
available for evaporation. 

Emphasis of the foregoing statements was given during certain experiments 
by Woodyatt and Sansum. They observed in dogs and man that fever occurred 
when, under the influence of intravenous injections of glucose, the rate of sugar 
injection was sufficiently in excess of the tolerance limit to produce a ‘marked 
glycosuria with its concomitant diuresis; when the rate of water administration 
was less than the rate of diuresis, and when these conditions were sustained 
until the animal or man had lost a certain weight by dehydration. Chills also oc- 
curred after the temperature had begun to rise. Both chills and fever subsided 













when water was administered. 
The obvious explanation was that the body lost so much water by diuresis 


and primary evaporation that none was finally available for heat dissipation and 
that therefore evaporation was interfered with. In other words the body had 
lost its “free” water. This free water might be lost in two ways, i.e., by elimi- 
nation, or by physico-chemical fixation in the tissues. At any rate the observa- 
tions were the starting point of a series of new experiments undertaken by Bal- 










car, Sansum, and Woodyatt.* 
The experiments showed that the body temperature could be driven readily 


to 111° F., while in one instance the temperature rose to 126.6° F. Fevers of 
111° F. were produced by common salt and by lactose as well as by glucose. 
They also showed that sugar is able to cause fever by its mere presence in the 
body under certain circumstances, but that no amount of sugar which can be 
introduced easily will cause fever unless the water reserve of the body is low. 
Finally sugar fever was produced in dogs, rendered poikilothermic by cutting 
the cervical cord, a result which demonstrates that the fever had no connection 













with a nervous heat-regulating mechanism. 
The series of experiments demonstrates that the production of fever is 


dependent upon the water of the animal body. The production of high temper- 
ature depends upon checking of evaporation from the body. One method of 
affecting this is to remove water from the body to such an extent that not enough 
remains to carry off the excess heat, and this is what salt and sugar solutions 
In certain circumstances these substances may at the same time 










accomplish. 
make water unavailable by causing it to become fixed in the tissues. 

The writers refer to the so-called “inanition fever” of infants, which is 
readily counteracted by water. “Inanition fever” is a thirst fever. “Salt fever” 
is the same, and water stops it. ‘They conclude that the fever symptom, which 
appears in the infectious diseases, proteose intoxication, and all febrile diseases 
except insolation and the like, may mean a deficit of free water in the body. 










They suggest that in these diseases the deficit of free water is the result of an 
r P ‘ ‘ i 
abnormal tendency on the part of the colloids of the body to bind water, and so 
. ‘c ” ‘ec , . . ay 
to increase the “fixed” water and reduce the “free” water. If this is what hap- 
sc 








pens then the tissues would be swollen and the secretions concentrated—as they 


are. It would account for the thirst of fever patients and for the sudden re- 
lease of water in the form of urine and perspiration at a crisis. Also if all this 
abate a fever by the use of water. Only experi- 










be true one could completely 






and the Water Reserve of the Body, Arch. Int. Med., 1919, xxiv, 





1Balear, Sansum and Woodyatt: Fever 


116. 
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nents can tell whether the administration of the necessary water can be ac- 
complished without danger. Up to the present time but few experiments have 
heen made. In three pneumonia patients the temperatures were brought to 
normal by mere water administration. The work is proceeding. The water 
treatment of fevers it should be noted in passing is not new. It is being used by 
any practitioners everywhere—men who have not the time or inclination to 
write. But a consideration of this physico-chemical theory of fever will be of 
creat value in stimulating experimental work, and of still greater value in open- 
ing the minds of the myopic group of physicians, who, everywhere are afraid 
water and sodium chloride, except as external applications. 


—P.G. W. 


Tonsils and Streptococci 


THE experiences of the war have placed all the necessary emphasis upon the 
occurrence of pathogenic microorganisms in the throats of human beings. 
In every cantonment the flora of the tonsillar and postnasal areas has been 
studied, and the results tabulated. At Camp Devens, Spooner showed that 
practically 100 per cent of the normal persons from whom cultures were made, 
harbored streptococci, and that from 62 to 71 per cent of the officers and nurses in 
the Base Hospital showed organisms of the hemolytic type. The following table 
shows the incidence of hemolytic streptococci in apparently normal persons ac- 
cording to various workers. 
Normal Persons 
Spooner 62-71 
Cuming, Sprunt, and Lynch 6 
Nichols 75 
Opie, Freeman, and Blake 22.4% 
Blandon, Burhaus, and Hunter 90 
Smillie 50 
Ruediger 59 
These figures are sufficiently striking to indicate the wide distribution of the 
organisms which when the proper opportunities are offered enter the blood stream 


and produce the most various lesions, from mere transient myositis to rheumatic 


fever, acute endocarditis, myocarditis, pneumonia, and empyema. 

In order to gain still more information regarding the presence of these strep- 
tococci, and to discover how they were affected by surgical procedures, Tongs* 
has studied the distribution of them with special reference to their occurrence 
after tonsillectomy. Of 100 cultures made from the throat, 67 showed the 
presence of hemolytic streptococci; of the nasal cultures only 5 per cent were 
positive. Of the 100 cases, 39 were school children sent for examination by their 
schools, and 80 per cent of them were positive. Of 61 average individuals in this 
series, 57 per cent showed hemolytic streptococci on cultures. The higher per- 
centage in children seemed to be due to the presence of tonsillar hypertrophy. 

In his studies on hypertrophied tonsils Tongs studied 125 pairs of excised 
organs. Before tonsillectomy an ordinary throat culture was made, in which case 


there were 64 positive results. After tonsillectomy the tonsils were dropped into 


*Tongs: Jour. Am. Med. Assn., 1919, Ixxiii, 1050. 
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25 per cent silver nitrate and kept for 5 minutes, after which the contents of 
the crypts were examined. In this case the cultures were positive in 83 per cent 
of the cases. 

These figures are striking enough, but when taken into consideration with 
the conditions after operation, they are startling. ‘Tongs examined 342 persons 
to learn whether hemolytic streptococci are as frequently present after tonsil- 
lectomy as before. Of this number 17 (0.05 per cent) throat cultures and 
10 (0.03 per cent) nasal cultures were positive. In 5 of the positive throat cases, 
remnants of tonsillar tissue were found. 

Finally in order to learn whether hemolytic streptococci may be present or 
absent regularly in throats with tonsils removed from tonsillectomized persons 
previously known to be carriers, and eleven tonsillectomized persons previously 
known to be noncarriers were studied. In the latter group every examination 
was negative; in the former (carriers) two were positive on each examination, 
one was positive once out of three times, and one, twice out of three times. 

This work points distinctly to the fact that tonsils are a very common breed- 
ing place for hemolytic streptococci, and that in a large number of cases the 
throat may be completely freed from these organisms by tonsillectomy. The 
fact that an excised tonsil may be soaked in 25 per cent silver nitrate for five 
minutes and may still furnish a culture of streptococci from its crypts, shows 
how futile are the usual treatments by applications for anything except super- 
ficial cleansing. 


—P. G. W. 


“The Effects of the English Hunger Blockade on the German Children” 
UCH was the heading of an editorial in the Deutsche Medizinische Wochen- 
schrift, in which definite figures are quoted concerning the results of food 

shortage in Germany during the war. The figures are chiefly those of Siegmund 

Schultze head of the Berlin juvenile court. As early as the autumn of 1915, the 

effects of the food shortage, or as the Germans prefer to call it,—the English 

hunger blockade,—were felt in the larger cities. Mortality rates in 1917 were 

2.4 per cent higher than in 1913, among nursing infants; 49.3 per cent higher 

among children from 2 to 6 years of age; and 55 per cent higher among school 

children (6 to 15 years). The mortality increase among schoolchildren was 
greater than that for any other age. Fifty thousand more small and schoolchil- 

dren died in 1917 than in 1913. 

In Berlin alone deaths from pulmonary tuberculosis increased as follows: 
AGE 1915 1916 1917 
4 to 5 years 20 deaths 35 deaths 47 deaths 
6to 10 ” 38 Ci” SS ” so |” 
lito 15 ” a ze 133 
16 to 20 ” 296 ” 316” 494 
Fatal gastro-intestinal cases increased to a similar extent: 
AGE 1915 1917 
2 to 3 years 13 deaths 31 deaths 
4to 5 ” 10 ” ” 
6tee mt ” — © 
llto15 ” 3” 
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Siegmund Schultze has collected similar figures from many other large Ger- 
man cities. 

Even greater increases were obtained for morbidity than for mortality rates. 
In Breslau, the tuberculosis hospital which had in the last year of peace cared 
for 8692 cases, in 1917 housed 20,669 patients. 

Under circumstances such as these, the tremendous fall in birth rate is con- 
sidered to be almost fortunate. It is computed that between 1914 and 1919, in 
Prussia alone, the births decreased by 2,555,010. In 1917, 603,496 living children 
were born, as contrasted with 1,192,081, the average annual births for 1910-1913. 

The infant mortality showed the lowest increase, but the mortality of nurs- 
ing infants would naturally decrease, with decreasing birth rate, so that, had 
the birth rate been as high as usual, the infant mortality figures would have been 
niuch greater. 

Following the exposition of these figures, the German editorial proceeds to 
piace entire and unstinted blame for the existing conditions, upon the allies, more 
especially upon the English, and in particular upon President Wilson and Lloyd 
George, who it is claimed were repeatedly given copies of the above figures by 
Siegmund Schultze, himself. The high officials among the allies therefore had, 
we are informed, not a vague notion of child mortality in Germany, but a com- 
prehensive knowledge. ‘‘These irrefutable figures stand as a severe impeach- 
ment, and, in spite of all denial by the Entente will tell their frightful story 
throughout all time; and this impeachment is especially heavy because the En- 
tente did know of the effects of the hunger blockade.” 

In the same editorial and on the same page, appear the following sentences, 
which we find difficult to reconcile with the foregoing bit of rhetoric: 

“Only a few of the initiated (Germans) knew the entire extent of this un- 
told suffering; the truth was withheld from the people by a, perhaps very short 
sighted, censor.” 

“Furthermore the author (Siegmund Schultze) was repeatedly prohibited 
by the military authorities and by the censor from disclosing these facts.” 

“There stand also many German doctors who have by no means covered 
themselves with glory, in that they misled the people with beautifully colored 
descriptions, and sought to paint a false picture for the enemy.” 

We find no suggestion in the editorial that another contributory cause of 
the food shortage might be the unexpected failure to utilize all of the French 
crops after the capture of Paris. —W.T. V. 


An Appeal for Human Embryological Material 


In 1906 I observed certain malformations of the human shoulder-blade, and 
in contributions to current literature I have given them the collective name— 
“the scaphoid type of scapula,” and pointed out some of its hereditary, clinical 
and anatomical significance. 

Probably the most important observation connected with this type of scapula 
in man is its age incidence, that is to say, it occurs with great frequency among 
the young and with relative infrequency among the old. There appear to be 
two possible explanations of this fact: 
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Either A. One form of shoulder-blade changes into the other during 
development and growth; or B. Many of the possessors of the scaphoid type of 
scapula are the poorly adaptable, the peculiarly vulnerable, the unduly disease 


susceptible—the inherently weakened of the race. 

I have attempted to answer these questions by seeking evidence in various 
directions and one of the most important of these has been a study of intrauterine 
development of shoulder-blades. My investigations in this direction have been 
limited by the material at my disposal, which has been inadequate for a definite 
solution of this phase of the problem. I am, therefore, appealing to physicians 
for fetuses in any and all stages of human development. . 

It is desired that the material, as soon as possible after delivery, be immersed 
in ten per cent formalin in a sealed container, and be forwarded to my address; 
charges collect. Due acknowledgment will be made to those forwarding material. 


—Wm. W. Graves, M.D., 727 Metropolitan Building, St. Louis, Mo. 





